| PN- AR -RTg
SL owF 1072y
«3)54 b( , | w- bey

M9>>prRICAN RURAL ECONOMY PROGRAM

WORKING PAPER

POOR RURAL HOUSEHOLDS, TECHNICAL CHANGE, AND
INCOME DISTRIBUTION IN DEVELOPING COUNTRIES:
TWO CASE STUDIES FROM WEST AFRICA

by
Peter Matlon, Thomas Eponou, Steven Franzel,
Derek Byerlee and Doyle Baker

Working Paper No. 29 August 1979

Department of Agricultural Economics
Mictkigan State University
- East Lansing, Michigan 48824



aPOOR RURAL HOUSEHOLDS, TECHNICAL CHANGE, AND
“INCOME DISTRIBUTION IN DEVELOPING COUNTRIES:
-~ TWO CASE STUDIES FROM WEST AFRICA

o ' by '
: Peter Matlon, Thomas Eponou, Steven Franzel,,.,
v Derek Byerlee and Doyle Baker o

EWork1ng Paper No. 29 August 1979

ooy i Tigridilional Develupman

ey )

oo 1656 NS
Waahington, D.C. 20823 -



IPOOR RURAL HOUSEHOLDS TECHNICAL CHANGE AND INCOME
DISTRIBUTION IN DEVELOPING COUNTRIES THO_M |
| CASE STUDIES FROM NEST AFRICA*

by

Peter Matlon**

Thomas Eponou***
Steven Franzel***
Derek Byerlee¥*#*
Doyle Baker***

S =‘*Prepared under terms of Contract AID/ta C-1328, "Poor Rural House-
gho]ds Technical Change and Income Distribution in Less Deve]oped Countries,"
;at M1chigan State University funded by the Agency for International Deve]opment

i “4;, **Assistant Professor, Department of Agr1cu1tura1 Econom1cs, Michiqan -
’§State Un1vers1ty, East Lansing, Michigan.

L “ ***Graduate Research Assistant, Department of Agr1cu1tura1 Econom1cs,
;M1chigan State University, East Lansing, Michigan. ‘

: . #wwx*program Economist, Centro Internacional de Mejoram1ento de Maiz
‘jY Trigo, Londres, Mexico (former]y Associate Professor, Department of

Agricultural Econom1cs, Michigan State University, East Lansing, Michigan
~and Research Fellow, Department of Agricultural Econom1cs and Extension.
NJa]a Un1vers1ty College, Njala, Sierra Leone).



I,

218

MSierra Leone . . . o v et 0 v 0 e e e e

TABLE OF CONTENTS.

INTRODUCTION e e e e e
Objectives of the Study . . . e o e o0 u

Rural Incomes, Technical Change,'and the National

.. Distribution . . . . e e e e e
Conceptual Framework for the Study e e st e e s

Inter-household Variation in Production . .

AN OVERVIEW OF THE STUDY AREAS AND DATA SOURCES . . . .

‘The Economy . . e e e et e e s :
Characteristics of Rura] Regions . . . . . .
Nigeria . . . . . e s e s o s s o s

An Overview of the Economy o« e e s .
Characteristics of the Kano Area'. . . . . .
Comparison of Sierra Leone and Nigerian
Study Areas . « ¢« « ¢ ¢ ¢ o « o &

Data Collection . . « . . . . . .
Sierra Leone . . . . e e e
Sampling Procedure ¢ e e e

Survey Method . . . .
Nigeria . . o o
Samp]inq Method

Survey Method . . . . . . : : « . : . : : :

 INCOMES AND INCOME. DISTRIBUTION IN SIERRA LEONE
AND'NIGERIA &+ v v v v v v e e v m e oo e e e a s

}Def1n1t10n of Income . . & v ¢ i 0 b et e e ..
Regional Characteristics and Leve]s of Income ¢« e s e e
Sources of Rural Income . . . et e e e e e e
The Distribution of Rural Income o e s e e e e e
The Incidence of Absolute Poverty . . . . . . . i ..

Caloric Intake Among Income Classes .. . . . . . .

The Components of Rural Inequality

Decomposition of Rural InequaIIty.by Locality' .

Village Level Factors Affecting Inequality .
Decomposition of Rural Inequality by Income

Source . . . . 0L e e e e e e . v e e
Female Incomes in Nigeria . ... .. .. . e

Comparison of Rural and Urban Incomes in Sierra

Leone .. ... ... e o o o o o

Labor Migration and the Nat10na1 Income

DistrIbutIon T TR A

~N O P

12

12
12

14

19

- 19

22

24
25

25
26
27
27
28

30
30

31
34

- 42

48
50
50
52

54
. 58

60



— g . : : R , - Page
IV, SOCTO-DEMOGRAPHIC CORRELATES WITH INCOME . . . .. . ... 7

FamiTy Structure and the Life -Cycle. . P . AR A
The Effect of Political Status . . . he e T

. PATTERNS OF FACTOR USE AMONG RURAL INCOME STRATA . .’; .82

Land Use . ..... e e e b el . . . .
Land Tenure . . v o v ¢ ¢ ¢ ¢ v st 0 s e o ... 86

Labor USe & ¢ ¢ ¢ ¢ ¢ o o ¢ o o o o o s o o o o o . .

Capital Use « &« v v v o v v o v s e s vie e s e e . 96

VI. HOUSEHOLD ENTERPRISE COMBINATIONS IN SIERRA LEONE AND
NIGERIA l...ho.oo"..oooloo’.o oao-]OZ

. Slerraleone . ... .. ... S [ 1
Enterprise Returns . . « . . . . . .. . . « . . 103
Impact of Enterprise Choice on Regiona] and
.Strata Income Disparities . . . . .. . ... 106
‘Factors Affecting Enterprise Choice Among
Income Strata . . . . . . . ... ... . 109
. Nigeria . . . ... .. ... e v . 114
: Impact of Crop Enterprise Choice on Income
Disparities . v v ¢« v ¢ v v v e v e e e e e 116
Factors Affecting Crop Choice Among Income
R3] o - 116
Impact of Non-Farm Enterprise Choice on Income
~ Disparities . . . . . ¢ . e 0t i e e .. 118
Comparison of Case Study Resu]ts ........... 120
VII. RESOURCE PRODUCTIVITY IN SELECTED FARM ENTERPRISES . . . . . 123
STErra Leone . v v v v v b e e e e . 125
Results of Budget Analysis . . . . o0 v v v o . . 125
- The Effect of Population Density on Factor _ ~
~Returns . . . . ..o e e 128
Nigeria . . . . e e e e e e e e s e e e e e e 131
Results of Budget and Production Function .
Analysis & v v i e e e e e e e e e e e e 13
The Measurement of Technical Efficiency e e e . 135
Determinants of Technical Efficiency . . .. . . . 137
_ Technical Efficiency and Farm Incomes e oo . . 140
;VIII CHOICE OF TECHNIQUE AND THE DISTRIBUTION OF INCOME IN ' “
C SIERRALEONE . . . v v v o v e v e e e e v e e i . . 145
‘The Choice of Technique Strategy . ... &ovoo v v v .. 145
Existence of Multiple Production Techniques o e .. 147
Factor Market Distortions ... . Cele oo e . 148
Effects of Income Distribution on Rural Consumer
~Demand . . . .. ... ... TP |1 |

iv



Importance of Alternative Techniques for the

* Poorest Rural Households . . . . . . . .
Implications . . ¢ ¢ ¢ v 0 v 0 v 0 v e .

IX. SUMMARY AND POLICY IMPLICATIONS . . ... ...

Objectives and Organization of the Research
Key Findings and Implications for Policy
The Degree of Rural Inequality . . .
The Incidence of Absolute Poverty .
The Causes of Poverty . .
Trends Toward Increasing Inequa]ity
Policy Options fbr Equitable Rural De

<o.ooo

 APPENDICES
] APPENDIX A L] * L] * L] .1 L[] L] L] L] . L] L ] L] L] L] L) L] L]

2 APPENDIX B v v o v o e o e v e e e e e

REFERENCES v & v o v ¢ ¢ o o ¢ o o o o o o o o o + »

elopmen

Page

152
159

. 162

162
165

. 165

166
167
169
170

. 176

179
184



31
3.2
3.3
3.4
3.5

3.6

3.7

3.8

3.9
3.10
3.1

3.12

3.13

3.14

LIST OF TABLES

"Eco1ogica1 and Demographic Characteristics of

‘Rural Resource Regions in Sierra Leone

and Nigeria . . . . . . .. 0 00t

Coefficients Applied to Estimate the Number of

Man-Equivalent Consumer Units per Household . . .

Mean Incomes and Household Characteristics in Rural

Sierra Leone and Nigeria . . ... .......

The Percent of Rural Income Derived by Occupational

Source in Sierra Leone and Nigeria . ... ...

Rural Income Distribution by Region in Sierra Leone

and Nigeria St e e e e e e et et e e e e e e

Average per Capita Income by Region and Income

Strata for Rural Sierra Leone and Nigeria . . . .

Cost of Food Staples and Minimum Income per Consumer
Used to Define Poverty Line, by Region in

Sierra Leone and Nigeria . . e e e e

The Incidence of Absolute Poverty Among Rural House-

holds in Sierra Leone and Nigeria . . . ... ..

The Percent of Rural Income Inequality Explained by
Within and Between Locational Components in

Sierra Leong s e e e et e o s e e e e e e .

The Pe?centage of Income Derived by Source and

Income Strata in Sierra Leone and Nigeria . . . .

Estimated Female Earnings Generated in Trading and

Commercial Food Processing, Nigeria . . . . . . .

Incomes and Selected Characteristics of Urban

Households in Sierra Leone . .. ... ... ..

The Distribution of Urban Income in Sierra Leone

by Locat 1. on L L] . [ ] L] * L] L L] L L] L] L] L] L] L] L] L] L]

Rural-Rural Migration-Gross Rates by Origin an

- Destination Region . .. ......... N

‘v

;gRyra1 per Capita Incomes of Rural Households wi%h

Non-Migrants Compared to Households with Rural-

- Urban Migrants (in Leone) . . e e e e e ea e

vi

Page

16
32
33
36
39

4

45

46

51
56
59
63
64

66

67



4.2

4.3
5.1
5.2
5.3
5.4"

5.5

5.6

5.7

5.8
. 6.1
6.2

6.3

6.4

6.5

Incomes and Se]ecfed Charaqteristics of Households
- as Related to Family Size in Sierra Leone ‘
and NigEria @ o 6 s 8 ¢ @ o .0 & ® ¢ & & @ & o o @

Mean Income per Consumer by Age of Household Head
for Nuclear and Extended Families in Nigeria
(in Naira) o v v v o v e e e e o v e o o o o v

Incomes, Demographic Makeup, and Program Participa-
tion of Village Elites in Nigeria . . . . . . . .

Percentage Distribution of Households Among Land
and Income Strata in Sierra leone . . .. .. ..

The Percentage Distribution of Households Among
Land and Income Strata in Nigeria . .. . ... ..

Percentage of Income Earned from Off-Farm Sources
by Land and Income Strata in Sierra Leone . .

The Percentage of Income Earned in Non-Farm Enter-
prises by Land and Income Strata in Nigeria . . .

Average Hours Worked per Month by Adult Males and
Females by Activity, Region, and Income Class
in Sferraleone . . . . . . . ¢« . 00 0. .. . e

Average Hours Worked per Month by Adult Males by
Activity and Income Class in Nigeria ... .. .

Use of Capital in Farm and Non-Farm Enterprises
by Region and Income Strata in Sierra Leone
(inLeone) . v v v v v v v v vt et et e,

Capital Use in Farm and Non-Farm Enterprises by
Income Strata in Nigeria (in Naira) . “ e

Farm and Non-Farm Enterprises Classified According
to Net Returns per Manhour ... .. ... ...

Enterprise Emphasis Among Income Strata in Sierra
Leone . v v o v vt et e e e e e e e e e e

Expected Returns to Labor by Region and Income
Strata in Sierra Leone (Cents/Hour) . e o .

- Capital Costs per Hour by Type and Enterpr1se in

.. Sierra Leone (Cents/Hour) . C e e e e e e

O Expected Capital/Labor Ratios by Region and Income

~ Strata in Sierra Lleone ... .. .. ... . .

vii

75

78

84

85

87

88

92

93

98

99

104

105

108

m

113



Table | Page

6;6 The Harvest Value of ]2'Major Crops Expressed as a
Percent of the Total Harvest Value by Incomé _
Stratum in Nigeria . . . ... ... .. .. .+ . 115

6.7 Average Returhs per Hour Realized in 23 Off-Farm
Occupations Disaggregated by Income Bias
Category, Small Sample (in Naira) . ... ... . 121

7.1 Budgets for Upland Rice by Region and Income Class
in Sferraleone .. .. ... ... . ....12
7.2 Budgets for Inland Swamp Rice by Region and Income :
' Class in Sierra Leone . ... .......... 127
7.3 The Effect of Population Density on Returns to Land

and Labor in Upland Rice Production by Region
in Sferraleone . .. ..............130

7.4 Average Costs and Returns per Hectare for Upland
Fields by Income Class in Nigeria (in Naira) . . . 132

7.5 Production Elasticities and Marginal Value Products
Estimated from Cobb-Douglas Production Func-
tions Fit to Nigerian Upland Farm Data . . . . . . 134

7.6 Results of Regression Fit to Explain Variation in
Technical Efficiency in Nigeria . .. .. .. .. 138

7.7 Average Hours per Week Spent by Adult Males in Farm
and Off-Farm Employment During Key Weeding
Periods, by Income Class . . . . . . . .. . ... 142

8.1 Output-Capital, Output-Labor, and Labor-Capital
Ratios for Selected Production Techniques
and Industries in Sierra Leone . . .. ... . .. 153

8.2 Enterprise Budgets for Traditional and Improved
Systems of Rice Production in Sierra Leone . . . . 155

8.3 Selected Budget Items for Three Small-Scale Rural

Industries by Size of Locality in Sierra
Leone (inlLleone) . .. ..............158

viii



LIST OF FIGURES

 Figure' Page

| a0 | Schematic Depicting Supply Factors Which Affect

L Income Generation Among Farming Households
coodnAfrica . L. e i e s e e e 8

}2.1{ Sférra Leone Rural Resource Regions . .. .. .... 15

;3;1_ Available Food Per Consumer by Income Strata in

Naira and Approximate Daily Calorie
Equivalents . o . ¢« v ¢ ¢ ¢ v o 0o s 0 o v v.o. 49

ix



- FOREWARD

The African Rurai Economy Program 'was established in 1976 as an
' activity of Michigan State University s Department of Agricultural

| Economics. The African Rural Economy Program is a sucessor to the

. African Rural Employment Research Network which -functioned over the
1971-76 period.

The primary mission of the African Rural Economy Program is to
further comparative analysis of the development process in Africa with
emphasis on both micro and macro 1eve1 research on the rural economy.
The researcn program is carried out by faculty and students in the
Department of Agricultural Economics in cooperation with researchers in
African universities and government agencies. Specific examples of
ongoing research are "Poor Rural Households, Income Distribution and
Technical Change in Sierra Leone and Nigeria," "Rural and Urban Small-
Scale Industry in West Africa," "Dynamics of Female Participation in
the Economic Development Process in West Africa," and "The Economies
of’Small Farmer Production and Marketing Systems in the Sahelian Zone
- .of West Africa."

Cerl K. Eicher

Professor of Agricultural Economics
Michigan State University

Previous Page Blank

X3



~I. INTRODUCTION

Objectives of the étudy

The absolute size of the.inCOme gap separating rich and poor has
~widened substantia]ly.in all but a few developing countries during

the past two decades. AIn spite of emerging national commitments towards
more broadly based growth, efforts to reduce poverty and relative income
inequality have beén hindered by insufficient knowledge of how to design
policies which ensure broad participation, how to implement them, and how
to measure their impact. Underlying these policy questions is a general
paucity of information on incomes, on the occupational and demographic
characteristics of the poor, and on how the poor respond to and are affected
by alternative development policies. The Poor Rural Households Project,
of which this study 1s one component, was designed to contribute to a
better understanding of how the distribution of rural income is affected
in the process of development and to indicate the kinds of policies and
institutional changes necessary to ensure a more equitable pattern of
growth.

Four characteristics of the Sierra Leone and Nigerian study areas
examined in this research should be singled out to understand the unique
contribution of the Michigan State component in meeting these objectives:

First, although some regional variation occurs,i@ést Africa is marked
by relatively high land/man ratios and generally egalitarian systems of
1andvtehure3 As a resu]t, landlessness is uncommon. Since the rural poor
‘are genéra]]y'smali farmers with secure land tenure, programs of land redis-

-tribution and job creation to absorb landless workers may have somewhat
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1és$ re]evaﬁce compared with the Latfn Amefican énd Asian Environ-
ments.

A secénd important aspect of the region is that the degree of
fechnica] change in agricu]tu;e has been very limited. WNational
research institutions inherited from the colonial period have not
vachieved the quantum improvements in seed/fertilizer technologies which
have been developed for Sogth Asia and for parts of Latin America. Thus
there is very limited and typically highly localized experience with which
to conduct ex post analyses of the impacts of techno]ogicél change. On
the other hand; investment 1b physiqa] and biological research in the
area has risen rapidly during the past decade. This places priority on
identifying the constraints on production among low income farmers in order
to contribute in the ex ante design of more appropriate interventions. |

The third important characteristic of the region is that mean incomes
are very low and levels of infrastructural and institutional develop-
ment (educational, health, marketing, transport, etc.) are with few excep-
tions generally below those of most developing countries in Latin America
or Asia [World Bank, 1978a]. The economies of the region are dominated by
the rural sector with 60 to 90 percent of the work force employed in
égriculture; Literéty rates .are among the lowest in the developing world
and infant mortality rates are among the highest. Included among the
34 poorest developing countries according to World Bank figures (low
income countries with GNP per capita of $250 or less) are 19 nations of
sub-Saharan Africa. These indicators are important for two reasons.
First, they point to the 1ikelihood that Substantial proportions of the

population are ét risk of falling into absolute pdberty, unable to meet



even minimum basic needs. Second, the low level around which incomes
vény points tg the particularly 1imited impact which domestic income
transfers might have in improving the 1iving standards of the rural
poor. '

A fourth characteristic of the region 'is the extreme paucity of
information at the household level. Among the areas of the developing
world, least is know about the size distribution and structure of personal
1hcomes-1n Africa. The available data tend to.be highly aggregated and
have been used primarily to estimate national averages and to compare
administrative regions or industrial categories. In very few instances
are data available to examine the interpersonal distribution of income,
or changes in distribution over time. Moreover, coverage is almost exclu-
sively limited to the modern urban sector.]

These characteristics--continued availability of land, limited tech-
niéal change, low mean incomes, and limited data--were the basis upon
which the objectives of the present study were formulated. If interven-
tions are to be designed to help the rural poor, an improved understanding
of the current distribution is essential. Detailed information is needed
on the characteristics of households at various income levels--their control

of resources, patterns of resource allocation, and levels of productivity--

in order to identify the constraints 1imiting incomes. Finally, such

]Among 12 African nations for which estimates of national income distri-
bution are available, only three of these include information on the inter-
personal distribution within their rural sectors--Botswana, Tanzania, and
Uganda. See Jain [1975] and van Ginneken [1976].



knowledge must be disaggregated by income strata if interventions addres-
sing the needs of a broad spectrum of households, in particular those of

the extreme poor, can be developed.

Rural Incomes, Technical Change
and The Nationa1 Distribution

Before presenting the conceptual framework which guided this study,

it is useful to place the analysis of rural incomes into a broader national
context. In view of the weak empirical base, it is not surprising that
the dynamic interaction between development and income distribution is
not yet well understood. Numerous authors have concluded from cross-
country evidence that economic growth is accompanied by an initial period
of increasing national inequality followed by a tendency towards a more
equal distribution [Kuznets, 1955, 1963; Paukert, 1973; Adelman and Morris,
1973; Ahluwalia, 1976]. A common model used to explain this pattern relies
upon inter-sectoral income differentials and changes in the national eco-
nomic structure which occur as part of the growth process. The model's
dynamic force is a more rapid growth of personal incomes within the indus-
trial sector accompanied by a shift of population out of the rural areas
into indust-ial employment. Although national inequality is amplified if
incomes are less equally distributed within industry, the model suggests
that the primary cuase of national inequality is the income gap between
the agridultural and industrial sectors, rather than disparities within
either sector.

The general validity!df the 1n§er-sectoral model, however, has been

challenged by decomposition'gna1y§é§iwh1ch separate'national inequality



1nto_1nter¥sectoral andyjntre#sectoral components [van Ginnekan, 1976;
.Fields end Schu]tz,:]977;'Fishlow, 1972]. Among the developing countries
examined, 1neoua11ty,between sectors has typicél]y been found to explain

| less than one third.of'overalT national inequality, wjth the greatest

_ proportion attrioutable to within-sector diSparities. It is particularly
important that-in. a number.of“IOWfincome-countries representing a range |
'of development stages, 1neoua11ty within rural areas has been found to
explain a greater proportion'of national inequality than either urban

or 1nter-sectora1 disparities [van Ginnekan, 1976].

‘Rura1 inequality reflects both the emergence of economic dualism
within aoricu1ture--that is, the growth of small, modern agricultural
sub-sectors cheracterized by the application of new production techniques
within a larger, less productive, and lower income traditional sector
[Oshima, 1973]--and the "pre-growth" distribution of income among tradi-
tional farming households. Both sets of factors are by nature closely
interrelated; Experience in countries which have witnessed the rapid
spread of improved bio-chemical technologies has shown that the pattern
of adoption can be 1mportant1y affected by the existing distribution
of resources and incomes [Ruttan, 1977]. Thus -if successful adoption
requires 1ncreASed use of factors which are positively related to current
1ncome, such as human‘or-physical capital, or if access to modern inputs
is influenced by 1nst1tutiona1 structures similarly related to income,
ia skewed traditiona1 distribution w111 both retard modern sector expansion
_and contribute to greater 1nequa11ty over time.

These re1ationsh1ps again high11ght the need for deta11ed know1edge

‘of the current d1str1bution of resources and 1ncomes at the househo]d



"fleue1 Such information combined with ‘an understanding of the factor
z’requirements imp]icit in’ ‘new production packages can assist in! predicting
. adoption patterns and their distributiona] effects. More important is
the ex ante contribution micro-level analysis provides in the design of
51interventions which are compatiable with the circumstances -of the rural

poor.

" Conceptual Framework for the Study

Within most of rural Africa resources are control]ed and allocated
by working members of the househo]d firm to meet the consumption objec-
tives of ‘the larger family unit Thus, in examining the distribution
and’ determinants of personal income, the househo]d has been taken as the
primary unit of analysis. 1 The household can be v1ewed as two overlapping
components: the production unit, defined as the working members of the
household together with their productive assets; and, the larger con-
sumption'unit'which consists. of all'household members both active and
inactive ‘among whom the household product is shared~ Although produc?
tion and consumption dec1sions are often more fragmented in large extended
families, major decisions in both areas are generally (entered in the head
of househo]d

It fo]]ows that with respect to the distribution of persona] .income
,'two re]ationships are critica] (1) the 1eve1 of househo]d income gene-

"rated by the production un1t, and (2) the size of the consumption unit

]The household has been operationa]]y defined as those persons depen-
,dent upon a common source of food. for the greater part-of the year.



‘7~'re1at1ve to the production un1t Combtned’ these determine the consump-

f tion level available to 1nd1v1dua1 househo]d members Most'studies.eXa-'

"mjningvpersonal 1ncome determ1nants have concentrated on factors'affecting

produCtion, and 1ndeed this study a1so gives primary emphasis to produc-

f t1on re1ationSh1ps;: However, 1t is also hypothesized that w1th1n the.
African rural env1ronment, characterized by Tow population pressure and
family oriented handtoo] production systems the composit1on of the house-
vho]d--that is, the number of workers relative to the number of consumers--
may also .importantly 1nf1uence 1eve15 of persona] 1ncome. Moreover, to .
the extent that this ratio varjes-systematically with the stage of fam11y
deveiopment, life-cyc1e determinantsuare hypothesized to explain at least

part of .the 1ncome diStrjbutioneat any given point in time.

Inter-household Variation in Production

| Figure 1 presents a simple diagram depicting the interaction of
supply factors which determine household incomes. Although a breakdown
of production determinants is shown only for the farm sector, a parallel
but distinct set is assumed to apply to the non-farm sector as well. As
presented,-production levels are a function of three general sets of
}ydeterm1n1nants.‘ | N |

1 The quantity of the household s factor endowment. * This includes

the ava11ab]e Iand base, size of the household work force, and access to
cap1ta1 t . | | , |
| 2 The leveI of 1ntensity at which factors are used.. Inc]uded are
| 1and area actual]y cu]tivated Ievels of use: of both fixed and working

-capital, and hours of employment of ‘the househo1d 1abor force.



Figure 1.1, SCHEHATIC DEPICTING SUPPLY FACTORS WHICH AFFECT
INCOME GENERATION ‘AMONG FARMING -
- ~HOUSEHOLDS IM AFRICA

1 Locatfon: ‘ . .
" |-Natural Resources . . [Factor ,
-Poglenai*.zon B » Sres 4 Endgmfn;': .
ots PR P |Lan abor,
“Harkets ' ' j---’ Capital
Institutional l
Infrastructure
- : . Intensity of
| SRR . >
3 |Enterprise Factor Use
| ey |Chuice . — 1
ﬁreV1¢us Income . ' : | '
4 Production . '|Factor
> |Technique b |Productivity

/| Personal/ l

Management

Consumers

Workers.




_3}' Factor productivity as measured in returns to land, labor
and capita] These refiect both a]iocative and technical efficiency
'and are determined by qualitative differences in (1) and factor inter-
actions in (2).

. The income of any particu]ar household 1is uniquely determined by
the specific va]ues attained at each 1eve1 For .example, a household
‘3may fall into poverty due to an acute land shortage despite intensive
use of its limited resources and adequate returns to. land. Alterna-
tive]y. a household S poverty status may be. due to low productivity in
the face of adequate land and labor and average levels of factor use.
,The important point is that the pattern of these factors among the popu-
lation determines the ultimate distribution of generated incomes. It is
‘ciear that_for policy. purposes an understanding of the relative importance
- and distrioution of each set is critical since each implies a distinct
policy approach.

As depicted in Figure 1, factor endowment, use and productivity are
further determined by a set of exogenous variables which can be grouped
as fo]]ows |
| 1. Location with respect to ecological factors. Variation in
soils and climate affectqboth the selection of farm enterprises and the
'vsubsequentkprofitabiiity of those-enterprises;' Population density deter-
mineshinter-regionalivariation in. ‘the- access to and cost of both land and
‘1abor as well as . current soil quality

' ,,2.‘ Location with respect to markets.- Inter-household~differences
fin ease of access to markets inf]uence product and factor prices and the

,favailability of purchased inputs ‘ : !
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T oo | N\
. j“‘3iA{InstitutionSI*'V111§ge‘1ﬁstitutions which defin. the local
pofificé1MéConohy'ha§”furthéh'1nf1uéhde access to product and- input

markets. and to governmént‘services, as well as the cost of both'ﬁqri-

4
,

able and fixed resources. .

-4, ’wealth/Income from previous periods. Wealth and savihgs brought.
‘fbrwakd7fromwprevious production periods influences the household's
'éﬁfréhfiproduction strétegy by permitting higher income households to
engage 1h enterprises whjch require higher capital inputs or which

1hvd1ve greater risk but which may have higher expected returns.

| 5. Personal Preferences/Management. Work preferences and taste may

~influence the level of employment, choice of technique and choice of
enterprise. Moreover, inter-household variation in management quality
may result in substantial differences in production efficiency.

The approach taken in this research is to examine the extent to which
1n;ome variation is explained by corresponding variation in factor endow-
ment, factor use and/or factor productivity and to indentify how each of
these general determinants varies in importance among 1nc6me strata.
Particular emphasis is placed on each of these aspects among the poorest
rural-héuseholds. Addifibnal analysis is directed at explaining .
variation in these general determinants as a function of the second set
Of‘more specific relationships presented above; In this way, we can
arrive at a better understanding of aggregate patterns of inqome dis-
tribution, while constructing profiles of households--including both
sfructdraT and behavioral characteristics--at each level of the income

distfibUtion,



1

“.'Itjis 1mportant'to note that by concentrating on production and
1n¢omesdat the household level, we have generally limited our analysis
to factors on the supply side which affect personal incomes in the
study areas. That is, prices'and the underlying demand structure have
been taken as‘constants. It is clear that with changes in the demand
for‘bofh7rural pfoducts and factors--either fn domestic or international
marketsf-a'dynamic price structure can exert é profound influence on the
levels and distribution of rural incomes over time. Demand factors out-
side of the rural sector are not explicitly considered in this report.

Finélly, the hoUseho]d perspective is broadened by selectively drawing
on the results of previous studies conducted in Sierra Leone. In parti-
cular, rural consumption patterns are reviewed to derive how changes in
the level or in the distribution of rural incomes will affect production
and incomes ﬁithin rural or urban areas. Labor migration flows are also
reviewed to indentify the potential of labor mobility as a means of
equilibrating regional income differences and to determine how current

migration patterns affect intra-sectoral income disparities.



II. AN OVERVIEW OF THE STUDY AREAS AND DATA SOURCES

Sierra Leone

The Economy
With a population of 3.05 million, Sierra Leone is a relatively

small West African country ranking 32nd of 54 countries in Africa in
'terms of size."Sierra Leone's per capita Gross Nationa]iProduct during
1976 was estimated at $193 placing it 37th within Africa, and including
it among the 25 poorest nations of the world according to World Bank
figures. Moreover, recent growth in real per capita GNP has been poor,
falling from an annual rate of 1.3 percent during 1960-70 to -.5 percent
during the period 1970-76 [World Bank, 1978a, 1978b].

Similar to most developing countries, the Sierra Leone economy is
dominated by the rural sector. In 1976 approximately 84 percent of the
population was 1iving in rural areas with roughly 69 percent of the work
force employed in agriculture. Although this represents a decrease in
the proportion of the work force in agriculture from 78 percent in 1960,
the absolute number of persons in agriculture is estimated to have
increased by more than 60 percent during the period. This reflects the
continued-role of the rural sector in absorbing the bulk of national
popujation gfowth estimated at 2.5 percent annually during the 1970s.

Growth 1in égricu]tura] output has remained below population growth,
“averaging an annual rate of 1.4 percent during the 1960s and 2.0 percent
1n-the.period 1970-76. These rates compare with natfonal real GDP

| grqwth of 3.5 percent experienced during 1960-70 agd-z.o‘pefcent observed

jfin:the 1970s. Due‘to these differential rates of.growth, the structural
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- composition of the economy has changed substantially during the past
two.deCQdéS. ;S%ncé ]96O fhe share of agriculture has fallen from
roughly 40’£0 32 pékcent, industry has declined from 32 to 23 percent,
; whi]e.the most rabid growth has been evidént in the services sector which
}eXpanded its share from 29 to 45 percent of GNP. |

| Although data onﬂthe distribution of personal incomes are not avail-
able either by sector or within sectors to measure the effect of these
, strq¢tura1 qhangesvon_overall national inequality, it is clear that the
agricultural population has lost in relative terms. Between 1960 and
1976, for example, -per capita GNP in agriculture is estimated to have
remained nearly constant at approximately $85. This compares with an
average increase in per capita GNP during the same period of from roughly
$160 to $193 for all sectors. |

The Sierra Leone government has reacted to the poor performance in

agriculture by substantially increasing development expenditures in that
sector. Between 1963-64 and 1970-71 agriculture's share of the development
budget increased from 4 to 11 percent and was projected to rise to nearly
26 percent during the 1974-75 to 1978-79 plan period [Government of Sierra
Leone, 1974]. Particular emphasis in that plan was‘given to the produc-
tion of rice, the dominant staple of the country. Since the early 1950s,
Sierra Leone has become 1ncreésing1y dependént on rice imports with imports
risiﬁg to 43,700 metric tons in 1973, at a cost of 6.1 million Leones.]
Rice productién is being promoted through schemes to develop inland valley

~ Swamp rice,isuch as a set of I.D.A. financed projects in the East and'North}

~ "1'Leone =/1.10 Doltars at the official exchange rate in 1974-75.
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'The government aiso has encouraged mechanicai cuitivation of ‘rice,

and by 1974 the mechanicaliy cultivated area had risen to over 25,000
hectares - Although the plan expiicitiy sets out as one of its objec-
tives a more equitabie distribution of income and weaith the impact

of these policies on intra-sectorai income patterns is‘not known.

Characteristics of Rural Regions

‘Sierra Leone contains a range of ecological conditions which impor-
tantly influence the geographic distribution of income. For purposes of
- sampling, eight resource regions were defined based on variation in soils
and ciimate [Mitra, 1971]. To simpiify analysis and presentation, these
have been grouped into three more general regions--the South, East, and
North--retaining the essentiai ecological characteristics of the original
resource regions. These are shown in Table 2.1 and Figure 2.1.]
| Rainfall deciines as one moves from the South to the East and North
in Sierra Leone. The region receiving the highest average rainfall is
the Riverain Grasslands in the South, with 4064 mm per year, and the
driest region is the Northern Piateau with rainfall of 2300 mm declining
'to 1800 mm_on the eastern extreme, The wet season generally lasts from
‘May to Decemher, but increases in duration in the southeastern portions -
of the country. The distribution of rainfall is most favorable in the
East with a longer growing season which is well su1ted to coffee and

cocoa. Vegetation varies w1th the distribution of rainfall. Savannah

, ]Characteristics of the Nigerian study area examined in this report
’are aiso Presented in Tabie 2 1 for comparison. ,
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Fiqure 2.1 SIERRA LEONE. RURAL: RESOURCE REGTONS?
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- :Paper No. 19, Department of Agricultural Economics, Michigan State.
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Table 2.1 !MICM. AND DENOGRAPHIC CHARACTERISTICS
OF MIRAL RESOURCE RECIONS IN
SIERRA LEOHE AMD NIGERIA

Rural

Population Prisary
I Dens ity Elevation Rean Ooninzat  Average Schoal
. hrlulc- (nr::gs per {meters Ralafall - Ethafc  Mousehold Attesdance®
. Reglon Abon sea level) {wm) Yegetation Solls Sroup Size {perceat)
- SIERRA LEONE 68,876 1,824.2 26.5 0-400 - - - - 6.4 J28.2
" North 0,004 8.2 22.6 0-400 - - - - 5.8 16.2
Scarcies 2,412 156.9 65.0 <5 2540-3550 Chesmapodism  Reddish to Tosne 8.7 20.2
grass yollow browm Suse
Mangrove Laterite
SWARDS
Intand
swanps
Northern Platans 8,769 21.6 48.1 15-150 2540-36800 L‘:phlu Laterits Tesme 7.3 1.3
- ass :
savanash
Secondary
bush
Solilands . 4,614 m2 N3 15-150 2400-3550 ::nnuh Laterits {m 8.t 13.0
: grasslands
ry Loko
) bush
Sorthern Platesw 26,308 2.6 10.6. 300-400 «2000-3550 Savanmsh Reddish Lisba 6.3 17.4
' Laterits Fullab
Karanke
South namn .7 28.7 0-150 - - - - R n.4
Southern Coast 3420 - N 2.7 <15 2800-4050 Scmlry Laterites Hende 6.4 20.8
‘ fangrove Lithosols Temne
suanps
Inland
Swamps Altuvial
Riverain Grass- .
Tands - 2,759 _ 56.6 20.8 «1§ 3300-4600 Grasslands Alluvial Hende 4.2 2.3
Secondary
forest
Southern Platns 11,593 2.2 21.8 15-150 2660-3550 Se:nndary Laterite Heade 5.4 5.9
orest
East (Moa Basta) 12,003 466.2 / -38.8 150-300 2540-3556 Mjgh Bush Laterite Hende 5.1 3.0
MIGERIA (Kano State}® 260 13 50.2 500 880  Savanmah Sromish  Heuta 67 6.0
—_— grasslands
Laterite

91

3percent of children 6 to 16 years of age attending school im rural aress.
"ﬂguru represent 3 study villages only, not Kano State as a whols.
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gkass]ands dominate in the drier North while secondary forest and bush
are more common in the South and East.

Sierra Leone as a whole has a population density of 41 persons per
square.kilometer and a rural }opu]ation density of 27 persons per square
kilometer, figures which are somewhat high by African standards. The
Freetown peninsula in the West and the coastal swamp lands in the Scarcies
are the two most densely populated areas. The lowest population pres-
'sure is found in the Northern Plateau and Riverain Grasslands.

- Socio-demographic characteristics of the population.also vary impor-
tantly by region. The population in the South is predominantly of the
Mendi ethnic. group while the North is populated by the Temme, Limba, and
other smaller ethnic groups. Correlated with the ethnic variation are
differences in average household size with households somewhat larger
in the North. As is pointed out later, this has important implications for
inter-regional variation in farm size and household incomes. School
attendance is generally higher in the South, while traditional Arabic
training is more common in the North. Other social services including
health facilities and extension assistance, as well as the road network,
~ are also somewhat better developed in the South.

Rice cultivation forms tne basis of most farming systems throughout
Sierra Leone. Grown by nearly 90 percent of all farmers, rice occupies
58 percent of cultivated area, and accounts for nearly 50 percent of the
value of farm output nationally. Five major rice growing systems can
| be distinguished [Spencer, 1975]: upland, inland swamp, boliland, mangrove,
and riverain. Upland rice predominates in most regions of the country

representing approximately two-thirds of the nation's total rice production.
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Wild. oiﬁvpein'1sﬁthe‘secondimost<1Mportant’crop enterprise and 1swpart1-
cularly 1mportant in southern and northwestern regions. éoffeeiand cocoa,
'grown primarily in the East. follow oi1 palm in order of importance as
“tree crops. Onion, peppers, tomatoes and other vegetables are also
important cash crops with cultivation centered about the urban markets

in Kabala in the North and Freetown. In addition to rice, the most impor-

tant food crops are groundnut, cassava, and fundi (digitaria exilis).

Groundnut is cultivated throughout the country, while cassava is concen-
trated in the South, and fundi in the North.

As is the case throughout West Africa, small farmers using low
levels of technology form the backbone of Sierra Leone agriculture. Aver-
age femily size is 6.4 persons cultivating 2.7 hectares, typically in a
bush fallow system. Since the average period over which 1and is left in
fallow is approximately 10 years, this implies that the average farmer
actually controls about 16 hectares. Most land is communally owned,
either by the community (chiefdom) or by a family group. Transfers among
families or to strangers entering a chiefdom are typically accompanied by
a nominal fee. The average payment made for transfer of farm use rights
amounted to approximately Le 2 ($2.20) per hectare.

Annual capital costs in farm production are low, averaging about Le
2. 50 ($2 75) per household, and consist primarily of the depreciation of
‘hand 1mp1ements. Mechanized cultivation is practiced on less than 3 per-
cent of the cultivated area nationally and is concentrated in the Bolilands
and Riverain Grasslands regions. The use of improved b10-chem1ca1 techno-

logy is also minimal with less than 3 percent of farmers applying chemical
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‘fertilizers.. Eighty-five percent of total farm labor is provided by

'household members.

“Nigérda
‘An‘OverView'of-the;Economy | o

During the past. decade, Nigeria has emerged as a dominant economic
power in sub-Saharan Africa. W1th a population estimated at 77 million
Nigeria is the largest country in Africa‘and inciudes 23 percent of the
"'continent 's entire popu]ation EWorld Bank, 1978b]. While its aggregate
gross nationa] product of 30 9 bi]lion in 1976 ranked second in Africa
(behind South Africa), due to its large population its GNP per capita
Was‘oniy $400, or 18th in Africa as a whole [World Bank, 1978a].

. Growth of the Nigerian economy has been particu]arly.rapid during
the past decade. Fueled by a boom in petroleum exports, the GNP is
estimated to have increased between 1970 and 1976 at a real annual rate
of 7.4ﬂpercent, and GNP per capita at an annual rate of 5.4 percent.
Accompanying this growth, income disparities are believed to have widened
,substantiai]y A]though the magnitude of intra-sectoral disparties is
not fui]y known, disparities between the rural and urban sectors are
substantiai During 1964-65 agriculture accounted for 58 percent of GDP
. and empioyed 70 percent of the active work force [Federai Repubiic of
Nigeria, 1975] By 1974 75 agricuiture 3 share in GDP had fallen to only
23 percent whiie the proportion of the iabor force remained reiative]y
_high at 64 percent In contrast during the same period the petroieumv
: and mining sector 1ncreased 1ts share of GDP from 3 percent to 46 percent,

f‘while its proportion of totai empioyment remained.beiow 1 percent



| These changes in sectoral composition reflect not only rapid growth
iin the non- farm sectors, but stagnancy in agricuiture as well. “Between
'11970 and 1976 total farm output fell at an annual rate of -0.2 percent.
This is partly the result of the Saheiian drought which affected the

' northern regions of Nigeria, but is also due to the rapidly increasing
idemand for iabor in other sectors. This contrasts with an average annual
growth of 12 6 oercent in industry and 9.5 percent in services during
the‘1979776 period. The petroleum and mining sector accounted for a
iorge‘oert'of'the non-agricultural growth with an average annual rate of
increase of approximateiy 25 percent.

The:resolting income disparities between sectors have been substan-
tial. Between 1970 and 1975 per capita GDP measured in constant 1974-75
prices in agriculture is estimated to have remained nearly constant at
apprOximateiy N 61 ($100) per capita comoared with an increase in the
national average of from N 137 ($225) to X 189 ($310) [Federal Republic
of Nigeria, 1975].] 'Per capita farm incomes, therefore, declined from
roughiy 45 peroent to 32 percent of the national average. Moreover, relative
to,per capite GDP in all non-farm sectors, average agricultural output
per copita feil from approximately 34 percent to only 22 percent during
the first five years of this decade.

: Aithough information on intra-sectoral distributions are inadequate
'to permit a direct analysis of. how these structural changes have affected

Vthe nationai distribution, the rough magnitude of recent changes in the

flThg;offioiaT\ewohange'rotebduring 1975 was 1 Naira = $1.64.
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nationai distribution has been estimated by Byerlee using an input-out- -
fput mode] of the Nigerian economy [Byeriee, 1973] With deve]opment
.fpoiic1es unchanged from the Second National Plan, it was projected that
1;structurai changes in the Nigerian economy would increase the nationai
Gini ratio from a base of .49 in 1970 to 64 by 1983. . Even assuming |
%;the most optimistic nationai poiicies--baianced food and export promo-
- tionvcombined w1th lower non-agricultural wage ratesefthe Gini ratio

“was projected to increase during the period to .51. |

Official concern with the poor performance in agricuiture and the

’resUItant increase in national inequality 1s c]eariy present. An immedi-
'ate’cause‘of concern has been the emergence of substantiai food deficits.
In recent years‘grain'imports have increased to over one half million
tons. And with continued rapid growth in the non-farm sectors, a high
income eiasticity, and population growing at nearly 3 percent annually,
the deficit has been projected to increase to nearly 8 million tons by
1985 [IFPRI, 1976]. To meet. estimated food needs by that year, it is
estimated that cereal production would have to ekpand at a rate of 7 per-
cent per year.. | |

| _In response to this situation several major farm programs have been
introduced These 1nciude (1) a reorganization of the marketing board
f,system to increasedproducergprices, (2) a Nationai Accelerated Food Pro-
,dUction Program inVoiVing'the distribution‘of higher yieiding crop varie-
R ties through a coordinated fertiiizer, pesticide credit package approach,
_‘(3) a number of large integrated rural deveiopment schemes, (4) investment
| in state operated iarge-scale farms, (5) construction of large-scaie irri-

) gation projects and (6) the estabiishment of agro-service centers
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'distributing subsidized inputs to sma]l farmers under the auspices of

| Operation Feed the Nation.; Guided by the P]an H corol]ary obJective of
“inter-persona] and inter-regiona] equity. severa] of these programs have
been given particular emphasis in the northern states of Nigeria where
;;incomes have traditiona]]y remained lowest. The results of these efforts
.to date, however, have been mixed and their’ impact on income distribution

;within the farm sector is not known.

Characteristics of the Kano Area

Nigeria disp]ays even more varied ecological conditions than Sierra
Leone, with average annual rainfall ranging between 3200 mm in the pre-
dominantly‘tropica] rainforest zone of the south to only 200 mm in the
lake Chad areas of the extreme north. The area selected for the Nigerian
survey is located in the Guinea-savannah zone of Kano State in the north
of Nigeria. Rainfall in the study area averages approximately 890 mm
distributed over a 120-day period genera]]y extending from May until Septem-
ber, During the year in which the survey was conducted, total rainfall
was’ very near]y equa] to this long-term mean.

Soi]s in the area can be div1ded into two types: upland -soils, which
.comprise over 95 percent of the tota] land area, and lowland soils, which
.are genera]]y located near river basins and which can often. support dry
season farming without supp]ementa] irrigation The upland soils of the
area are we]] drained and heavi]y leached brownish-red iaterices deficient
}in both nitrogen and phosporous. It is important that although uncu]ti-
vated p]ots of land were in eVidence throughout the study area, the prac-

tice of incorporating a fa]]ow period into a regu]ar pattern of crop



_rOtaff6n°weSJnot“éemmdn?'”The‘pOpuietion density of the survey area was
l}estimated to be 50 persons per. square kilometer.

Farming units in the study villages were generally representative
of househo]ds throughout the northern region of Nigeria. The average
houéeho]d consisted of 6.7 persons holding usufructuary rights over 2.4
hectares of cultive;ed land. Permanent transfer of use rights between
hoﬁsehelds and expansion onto bush lands is done subject to approval
of thevvillage head. Eighty percent of all cultivated laqd in the study
area was held through inheritance, purchase, or original clearing, thus
reflecting relatively secure tenure status for most households. Only
16 percent of farmed land was being rented, with the remaining held as
collateral on loans. Rental rates were nominal, averaging less than N 5
($8.20) per hectare for upland fiefds and approximately N 20 ($32.80) per
hectare for lowland areas. Although nearly 40 different crops were grown
in the area, the basic food staples, millet and sorghum, together with the
dominant cash crop, groundnut, repfesented 75 percent of the total harvest
value.

The technology of the local farming system was essentially traditional
w%th eniyvlimited use of modern inputs. Chemical fertilizers were applied
'duringlfhe‘survey year by 40 percent of the sampled households, but at
extremely low levels. An improved groundnut variety, highly mixed with
traditional varieties, was sown by nearly all of the sample households. How-
‘19V9r’<the yield‘advantage of this 1mprqved groundnut variety was minimal,

_;qn]y']OltoeISfberCent‘greater than local varieties: on farmers' fields.
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Traé%ﬁf cultivation was practiced by less than one percent of the sampled
h0u§éh§]d§._ None used animal traction. Average stocks of ‘farm tools
were valued at’less than the N 9.00 ($14.75) replacement cost. Fifty-eight

percent of farm labor was prOvided by household members.

Cdmpérisqn of Sierra Leone and Nigerian Study Areas

The Sierra Leone and Nigerian survey areas display similarities in
several 1mportant’respects. Landlessness among rural households is not
a problem in either area. Production is organized around the family
farm and practiced at nearly the same scale. Minimal, highly localized
mechanical and animal traction use was present and no substantially improved
seed varieties were available for distribution to farmers in either area.
While chemical fertilizer use was greater in the Nigerian case applica-
tion levels were consistently low.

The institutional environments of both areas are also essentially
similar. Traditional village leadership remains dominant but there is
no stable inter-generational class structure based on income or control of
assets. Agricultural extension systems are badly understaffed and there
has been little organization of farmers' groups for development activities.
- Land tenure institutions are relatively egalitarian with the communal
‘assignment of usufructuary rights considerably more important than the

direcf ownership of land. Consequently, the land market is not well developed

: with land payments typically representing a fraction of the land's value in
'production.

The eco1ogy, degree of pressure on the land, and farming systems how-
'”éyer, present‘1mportant“§ontrasts. The Sierra Leone case represents a

cgnsiderab]y mOrgfland gﬁtedéive bush fallow farming system in comparison
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' to the continuous cultivation. practiced in .the: higher dcnsity Nigerian
area.’ Moreover. 51nce it is based on a nationwide survey, the Sierra o
'Leone study includes a range of high and medium rainfall zones character-
istic of the coastal areas of West Africa. In contrast the Nigeria study
represents systems primarily characteristic of semi ar1d savannah zones

Crop enterprises vary accordingly

)
RN

- . Data :Collection.

.. -.The:data. upon which. this report.is based were .collected in micro-
level .rural household surveys .conducted-in.both. Sierra Leone and:Nigeria
during 1974 and'l975.1; These surveys employed.a -cost-route: technique in
which, sampled households were regularly, visited at frequent intervals
for.a period of. twelve months: [Spencer, 1972]. During each interview
information relating to the immediate reference period (time since the
last. interview) was obtained. There was considerable interaction between
the Sierra Leone and Nigerian research: teams during the design phase of
their studies which resulted in highly comparable data sets. However,
since the coverage, types of.data; .and collection methods: differed some-

what, it is useful to consider each survey in turn.

,Sierra Leone

Sampling Procedure
| A two stage stratified sampling- procedure was applied in selecting -

farm households in Sierra Leone. U51ng,available»secondary:data :

]The Sierra Leone survey was financed by an Agency for International
Development contract (AID/csd 3625) with the Department of Agricultural -
Economics at Michigan State University. Data colléction for the Nigerian
survey was supported by an Agency for International Development contract
with Cornell University and conducted while the researcher was a graduate
assistant at Cornell.
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7E“iﬁf1} 19?1]'the,cqyntny was first divided into eight resource regions
,‘réﬁfgﬁénﬁiﬁg'distihét ecoIogiéal zones. The location of each reg}on is
ﬁshbw;'iﬁffigure 2.1. Each resource region was further subdivided into
the enumeration areas used by the Central Statistics Office for the 1963
popu]ation cehsus [Government of Sierra Leone, 1965]. Al1 enumeration
areas falling into or containing urban afeasv(défined as localities with
more than 2,000 people and more than 50 percent of the labor force pri-
marily engaged in non-farm activities) were rejected. Three enumeration
areas were then selected at random to represent each resodrce region.
Within each enumeration area a census was conducted 1isting all
households to provide a sample frame for selecting the primary units of
study. From these lists a stratified sample of twenty farm households
and four non-farm houSeho]ds (excluding traders) were selected at random

in each area.1

During the survey some households were dropped from the
sample due to deaths and movement from the village. At the time of analysis
households with serious problems of missing or inconsistent data were also

dropped, reducing the number of households analyzed to 328.

Survey Method

Between March 1974 and June 1975 sampled households were visited twice
~weekly to collect a range of information through structured interviews.
- Spencer and Byerlee [1977] provide an overview of the data collection

instruments employed summarizing the types of information and frequency

]Farm and non-farm households were distinguished according to what
?he household head claimed as his pr1mary occupat1on during the census
nterv1ew



"of interview associated with each questionnaire A]T fie]ds of se1ected
‘fhouseho]ds were measured in the course of the survey Crop production o,
1eve1s were estimated by both y1e1d-plot and end of year reca]] methods
Market surveys conducted month]y in each viT]age area and househo]d infor-.‘
mation on crops saies provided the necessary price data

Samp]ing Method :

B Three vi]]ages in southwestern Kano State were selected to satisfy
the dua] obJectives of minimum inter-vi11age variation in soils and
c]imate but maximum variation regarding access to external markets.

Located in Karaye district approximately forty miles north of Zaria
City and sixty miles southwest of Kano City, the three villages are
closely situated within a radius of ten miles. In spite of their prox-
imity, the v111ages differ importantly with respect to external market
access;1:0ne 1arge market village (Rogo - population 6405]) is located on
a maJor feeder road, and is serviced by daily lorry contact throughout
“the | year. The smaiTest village (Zoza - popuiation 2964) is located approx-
imately a mi]e from the nearest feeder road and contact with motorized
.‘transport is infrequent. The third vi]iage (BarbeJi - 3744) is remotely
:iocated about eight miles from the nearest highway over paths which are
motorabie onTy with great difficuity during the dry season ‘A more. detailed
description of viiiage characteristics 1s contained in Mation [1979]

The sampTe frame consisted of a]] househoid heads 1nc1uded on up-

“dated tax iists obtained in each vi11age Forty-five househoids were

]Popuiation figures are

ig,,



"randomly selected from these lists and an additiona1 six househo]ds wera
| seiected on the basis of specia1 socio-po]itica] positions occupied
vwithin the vi]]ages The latter group was inc]uded in the survey to
'permit an ana]ysis of the re]ationships between political position.
access to government programs and income 1 Based on the results of

a situationa] survey administered to all seiected househo]ds, the
general.sampie:was divided into 1arge sample (between 33 and 35 house-
ho]ds per village)-and small sample (efther 11 or 12 househoids per vil-
iage) sets The total sample size was 140 households, 105 large sample
and 35 small.

Survey Method

| Depending upon the type of information and sample size, several
interview'frequencies were empioyed. The 35 households in the small
sampie were interviewed two to three times weekly from May 1974 until
May 1975 to collect input-output information on all farm enterprises,
off-farm employment and earnings, and on consumption expenditures. Weekly
interviews were administered to the small sample to collect expenditure
“and sales data for both farm and off-farm occupations.‘ Large sample
househofds"were‘interviewed at four to five week intervals to obtain
.identicai production, sales, and expenditure data as that obtained from
the Samii sampTe§ Data describing levels of households labor use, how-

ever, were not obtained from the 1arge sample.

: ]The non-random households inc]uded the village heads in two of the
survey villages, a hamlet head in one village, and the head farmer (sarkin
.noma) 1in each village. Except where specifically mentioned, these politi-
»cal elites are not included in subsequent analysis.
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A cont1nuous reca]] method was used to est1mate crop product1on
;;devels for both 1arge and sma]] samp]es, comp]emented by weighings of
ffcrop remova]s in 1oca1 un1ts _ Monthly market surveys in each village
iﬂand crop sa]es 1nfbrmation provided the necessary price data As in
iﬁthe Sierra Leone survey, measurements of farm fields were conducted by
:fthe survey team Data co11ect1on methods and output valuation procedures

fjare discussed 1n greater deta11 in Matlon [1979].



II1. - INCOMES AND INCOME DISTRIBUTION IN
| SIERRA LEONE AND NIGERIA

in this chapter, we present income profiles among the sample house-

L The data are first examined

holds in both Sierra Leone and Nigeria.
to determine how mean-incomee varied by region as well as the degree of
income concentration nationally and‘by'region. The location and propor-
tion of households falling into absolute poverty are also identified.

The distribution of income is then decomposed by locality and source to
identify factors contributing to aggregate patterns of inequality.
Finally, labor flows between regions in Sierra Leone are briefly examined
to determine the impact of migration on inter-sectoral and intra-sectoral

disparities.

Definition of Income

Rural incomes were computed as the return to household land, labor,
and management earned in all farm and non-farm occupations. With the
exception of female income generated in commercial food processing and
petty treding in the Nigerian survey, both studies included earnings
generated by all members of the househo]d.2 Average annual prices, com-
puted regionally, were used to value all inputs and outputs, regardless

of final d'lsposition.3 Loan and gift flows were not included in household

1The analysis presented in this chapter is taken largely from Eponou
[1979] and Matlon [1979]. .

2The effect of excluding female incomes in the N1ger1an survey is
discussed below.

3Pricmg procedures are detailed in Spencer and Byerlee [1977] and in
"Mat]on [1979] .

30
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earhings}' Unrealized capitgl gains which arose from the appreciation of

assets during,the survey period were also excluded. Incomes were calcu-

lated over a twelve month period which coincided with the annual cropping
cycle to capture one comp1ete'§eason (May 1974 through May 1975).

In order to make more valid inter-personal comparisons of wellbeing,
household incomes were adjusted to take account of variation in the size
and compositi \ of household membership by calculating incomes per con-
éumer man-equivalent. The number of consumer units per household was
“computed by weighting each member by a coefficient represénting approxi-
mate calorie requirements according to age and sex class [F.A.0., 1957].
Additional marginal adjustments were made to reflect intra-household
sharing patterns for non-food consumer goods and to reflect work labor use

1 The coefficients used to calculate consumer units are

by age and sex.
presented in Table 3.1. The resultant income per consumer measure was

used throughout the study to group households into income strata. In order
to facilitate comparisons with other studies, per capita figures are also

presented where relevant.

Regional Characteristics and Levels of Income

The survey found that the average per capita income in rural Sierra
Leone was $103 at official exchange rates during 1974-75 (Table 3.2).
The data show that incomes were highest in the South and East of Sierra

Leone--a reflection, in part, of more favorable ecological conditions.

]The use of man-equivalent consumer units, and its 1imitations, have
been thoroughly treated in the literature on household budget studies
[Woodbury, 1944; Prais and Houthaker, 1955; Kleiman, 1966].
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nm¢1MmmmmmmmNMWMWMMF
- " MAN-EQUIVALENT CONSUMER UNITS PER HOUSEHOLD .

_Age
o 04 59 10-15 16+
Male 2 .5 75 1.0
Female 2 5 7 90?
.78°

3coefficient applied in the Sierra Leone survey.

bCoefficient applied in the Nigerian survey. The lower figure
was used to reflect the substantially lower physical work of Nigerian
females due to the practice of wife-seclusion.



Table 3.2 MEAN INCOMES AND HOUSEMOLD CHARACTERISTICS
IN RURAL SIERRA LEONE AND NIGERIAY -

Income in Local Currency Income in Dollars Cultivated Land B T
, B , Per  Per Per Per Per ‘Household - Depende cy’A
.7 Per Per Per Household Capita Consumer Household Capita Size Ratio®
Region. ~ % Household Capita Consumer $) (3). (s) (ha.) (ha.) (persons) ~(percent)
S (In Leone)€ , _ ) S
SIERRA LEONE - . ' 519 94 120 5N 103 132 2.35 © +43 6.4 40.1
North : 548 78 103 603 86 n3 2.50 .35 6.8 .  46.5 -
Scarcies : 618 72 100 680 79 10 1.86 23 871 - 510
Northern Plains 529 84 106 582 92 n? 2.51 . .35 7.3 - -39.0
Bolilands - 636, 90 17 700 99 128 3.3 44 8. 48.7.
Korthern Plateau - 329 60 8] 362 . 66 89 2.28 397 .- 63 . 49.0
South ‘ 498 105 13 548 116 © 144 2.49 . .58 7 8,5 - 35.0
Southern Coast 539 99 125 593 . 109 138 2.2 v 039 6.4 38.6
Riverain Grasslands 433 112 138 476 123 152 3.04 Y 7 ES ¥ | 26.2
Southern Plains 519 104 130 571 114 143 - 2.23 T .46 5.4 40.9 .
East (Moa Basin) s01 107 134 551 118 147 1.50 .36° 5.1 36.7
{In ualra)d : ‘
HIGERIA (Kano State) 346 57 83 567 93 136 2.54 44 6.7 439
Rogo 362 54 75 594 89 123 1.88 .30 7.8 . 45.6
Zoza 319 59 86 523 97 141 2.68 .51 5.7 - 43.9
Barbeji : 359 58 86 589 95 . 141 3.00 .50 6.6 42.5

3A11 statistics have been calculated as simple averages using households as units of observation. Figures presented for the
Nigeria study elsewhere [Matlon, 1977, 1978, 1979] were computed as weighted means.

"Ihe ratio of persons less than 16 and greater than 65 years of age to total household size.
€Le 1.00 = U.S. $1.10 during 1974/75 at the official exchange rate.
dN 1.00 = U.S. $1.64 during 1974/75 at the official exchange rate.

Source: Survey Data

€
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Thé‘rééﬁdrceregioh:repEivihg.fﬁéwieast!raipfa]l; thé;Nbrthern Plateau,
waé,thefpooreéflqréé aécbrd%ﬁgafqﬁélﬁ1m§5§@fes;f Tﬁe>déta also suggest
fhat 1ntéf-régiona1 variation in houséhold’demographic Characteriétics
ahd;iand availability may havé'fugther §ontr1buted toAregiohal income
differentials, Households were,coasfsféﬁtly larger and-characterized by
less favorab1é:dependency\ratiQs 1n'£he;p00rer North. While the average
.size of cultivated land per household in the North was somewhat greater
than ‘the national average, due to larger family size the area farmed

per capita was consistently lower in each of the northern.resource regions
with the exception of the Bolilands. Cultivated area was largest in

the Riverain Grasslands, the highest income resource region in the South,
and in the:Bolilands, the highest income area of the North. Moreover,
within both of these regions there were important areas of mechanically
cultivated rice éuggesting that greater access to land combined with land
extensive technology may have contributed to their higher mean incomes.

Due in part to less favorable ecological conditions, the average per
capita'ihcome in Nigeria--$95--was less than the national mean for rural Sierra
Leqﬁe. It is notable that Nigerian incomes were most similar to incomes
obtained in Sierra Leone's northern regions, a reflection of the similar
ecological conditions of the two areas. Among the three Nigerian study
villages incomes were lowest in the lakge market village of Rogo. The data

suggest that this was due in part to greater land pressure in that village.

Sources of Rural Income

Typical of conditions throughout West Africa, most rural households

in Sierra Leone and Nigeria were engaged in several income generating
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activities Seven general sources of income have been defined by grouping
a range of farm and non-farm enterprises | y
‘f,li 1o Annual Crops - This set of activities includes production of |
fannual food grains, legumes, vegetables and root crops.
| 2 Tree Crops - Not 1mportant in.the Nigerian sample, in Sierra
Leone these include coffee. cocoa, and wild oil palm.

3. Small Scale Industries - Included are occupations such as black-
’smithing, carpentry, textile production, mat weaving, etc
| "4; Natural Resources - Grouped into- this enterprise set are hunting,
gathering, and fishing, with fishing the most important with respect to
income generation.-

5 Livestock = This includes all household actijvities dealing with
animal breeding It should be noted that pastoral groups were not included
in either,the Sierra Leone or Nigeria surveys.

6. ~LaborASOld-0ut - This set includes the provision of household
labor.foréboth{agricultural and non-agricultural employment off the farm.
7. Trading - This includes the purchase for resale of any farm
or non-farm,items, including crops.' It should be noted that the sampling
procedure employed in Sierra Leone systematically'excluded-households in

which .a major part of their- income was derived from trading, thus the
importance of trading as a source of rural .income 14 understated by these
ldata in Sierra Leone

Table 3 3 shows that nationally in Sierra Leone, farm activities
’generated 81 percent of rural 1ncomes, compared with 72 percent in the

Nigeria study area. Regionally, the greatest dependence on non-farm



Table 3.3 THE: PERCENT OF RURAL INCOME DERIVED BY. OCCUPATIONAL
SOURCE IN SIERRA LEONE AND NIGERIA '

f.Region 55;

Small-Scale

Annual Crops Tree"Crops Industries

Natural

EE Labor

Resources Liﬁestock “Trading  Sold Out Total

- SIERRA_ LEONE
~ North

Scarcies -
No. Plains . .70.8°
Bolilands -~  83.6"
No. Plateau =~ 69.4°

57.2.
So. Coast -~ 50. 3jj

. South

Riverain

’Grasslands;.fAQSG 8. v
So. Plains . = 67.3°.

_ East (Moa Basm) : 492

’:NIGERIA

’[52;14"
70.2

 '55.5

70.6.

1347
;25 2

190

6.7

2.8
1.1

4.1

| k32 2

28.1
2.2

f37 8

l 2

5.6

6.2

5.1
10.3

- 2.3
8.9

4.7

5.2

3.0
. 6.]

1.7
6.3

8.2

11.7
1 35.2
1.0
1.1
0.7
,‘5.4
3.6

10.1

7.0

1.0

0.6

a
20
2

.2

N |
d

3?2

1.1

0. 8'_
09

0.4

- . 1.8

0.1

10
" 0.6.
1.3 A?

- 10.2

a9
4.3 .-

0.8

. 4.4
~79 -

152

F{f,5}953
7.6

?-12;7 |
i . 7'5 .
1 2.2

100 - -

' lOO?ﬂgf
w0
100 .

100

100 -

00

100
;]Qp@

100

‘Source:

Survey Data
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jincome 1s reflected in the poorer North where only . 77 percent of income
Jwas earned in cropping enterprises compared with 82 and 87 ‘percent in
?the South and East, respectiveiy.

; Annua] crops represent the pr1ncipa1 source of income in rural Sierra
fLeone providing 62 percent of incomes although the proportion varies
]significantly across regions. Annual crops were most important in the
_Boli]ands (84 percent), an area in which mechanized rice production is
,practiced, and’ ieast important in the Moa Basin (47 percent), an area
‘specializing 1n the. production of coffee and cocoa. Tree crops ranked
‘second in importance in the humid South where they represented 25 percent
Aof 1ncomes and were least important in the less favorable North at only
7 percent. 7 |

. The natura] resources, in particular fishing, showed the widest
‘regionalrvariation, reflecting localized specialization derived from
.pro;imityito’the coast and rivers. While natural resources were most
importan? in the North, representing 12 percent of incomes, this was
‘duerto:the considerable importance of fishing in the Scarcies region
where this activity generated 35 percent of incomes. Small-scale indus-
‘tries provided 6 percent of rural incomes in Sierra Leone as a whole,
and showed 1ittle regional variation.

Comparing the sources of rura1 incomes in the Nigeria survey with
these patterns in Sierra Leone several points merit mention. Tree crops
were re]atively unimportant in.each of the Nigeria villages and were
ilimited primarily to baobob and 1ocust bean | Sim11ar1y, hunting,
tgathering, and fishing were also of minor 1mportance In contrast, trading.

,1EF°WES:W¢V3 substantia]]x_more important among the_surveyed Nigerian
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Hbﬁééholds cbmprisihg'moré»than 10 percentvof'incomes compared to Tess

than one.percent among the sampled Sierra Leone households: '

The Distribution of Rural Income

Several measures 6f income inequality for both case studies are pre-
“sented iﬁ Table 3.4. In addition to showing the shares of income by '
stfata. three summary indgkes have.beén'calcu]ated--the Gini ratio, the
coefficient of variation, and the standard deviation of the natural log

of income.]

Each measure has been selgcted due to it§ sensitivity to
various types of inequality. The coefficient of variation is particu]ar]y
effective in distinguishing among distributions where greater weight is
given to differentials in the higﬁ income range. In contrast, the log
measure gives greater weight to incomes in the lower range and is thus
more appropriate for purposes of ranking where priority is given to the
incidence of relative poverty. The most commonly used index, the Gini
ratio, is more sensitive to differentials in the broad middle incoﬁe
range.2

Each measure of national inequality shows that rural incomes in
Sierra Léone were genera]iy within the range of equality displayed in

other African countries. A Gini coefficient of .38 was calculated on

]Larger numbers for each measure reflect greater inequality. These
measures are defined mathematically in Appendix A.

21t should be noted that the income strata presented in this and all
subsequent tables have been defined by grouping households in ascending
order according to their mean income per consumer. As a result each
decile contains 10 percent of the sampled household though not necessarily
10 percent of the population due to variation in household size.



Table 3.4 RURAL INCOME DISTRIBUTION BY REGION
IN SIERRA LEONE AHD NIGERIA

Percentage Share of Income

. Incol o Sierra Leone S T T T Nigerta |
Lo elassl T - — - - . :
Lo R s North : A South L fast ~ Kationa)
R SR " Horthemn - - Northern .- Southern Riverain Southern' - S . ' 1
Tercile” Decile  Scarcles  Plains Boliland Platesu A1l Coast  Grassland Plains AW - = "= Rogo Zoza Barbeji. AV
LR I I R 33 24 13 30 2.4 1.8 2.5-20 L7 27 70 15 78
2 -~ 2.8 1.9 a4 47 . 29 A8 a5 ‘3.9 - 40 3.0 34 9.0 67 .29 68
3. 48 36 49 58 45 6.3 4.9 5.1 5.2 43. 47 6.2 54 42 67
84 . 63. 126 129 8.7 W) 10.8 1.8 N7 9.3 159 1.9 19.2 “14.6- 18.6
' 4 ‘5.8 . 5.1 5.5 60 57 7.3 - 63 6.1 63 6.5 .61 9.2.10.5 1.6 9.5
. 7.8 . 69 6.3 6.4 7.5 7.6 5.9 7.3 7.6 7.8 7.7 86 130 95 7.1
6-. ‘9.2 9.0 8.5 - 8.1 9.3 9.6 7.2 9.2 9.3 92 89 81 77 97 NI
IR 10.5 n.s 9.7 136 WS N2 0.0 N4 N NI 109 W3 8T d26 N7
2 333 2S00 MO 30 3BT 2.0 M0 M3 KB 36 40.2 399 434 394
. 8 12.7 w7 13.4 M3 129 122 13.0 154 13.4 152 134 125 v:il'.a NS s
=9 16.1 J8.7 18.0 a8 182 17.0 169 1.2 176 181 88 WS N9 N4
10 - 295 217 25.9 6.1 227 2.3 29.7 233 234 23.2 250 156 161 '18.6 8.1
3 .. 583 61.1 57.3 . 61.5 58.3 $0.2 69.7 §5.6 54.0 56.0 56.5 41.9 40.9 40.9 42.0
Gini _Coefficient '
Income per - B .
Fousehold 45 48 .38 .36 42 .2 - 45 .37 37 38 A4 - JE | J I
_In‘c:om:tper : 2 “ %
apita - o . - . . K . . .
Income per . n ‘ L)} 0 4 k'3 kL 37 .39 .30 .23 29 «28
Consumer .40 A4 .35 .29 Al .29 .40 5’} M 3% 38 X 27 29 .29
Coefficient of - ’ ’ B : ’
Variation
Incore per .
Capita) .89 .88 .80 .75 .83 .56 .69 .70 69 N 83 - 5% 4 .8 .51
Standard Deviation - : .
of the [og of
TIncome .
Income per- )
Capita) .97 1.22 .68 76 46 .SB J4 n 68 .90 .87 .56 A . .54

3income classes have been defined according to income per consumer man-equivalent. Therefora, due to differences {n family size and compos
ition, the percentage shares of fncoma may not increase consistently with income class.

Source: Survey Data
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:1ncome per cap1ta nat1ona11y This compares with .27 . found 1n Uganda
- (1970), 30 in' Tanzania (1969), and: .52 in Botswana (1974) as. repbrted |
by the world Bank [Jain, 1975] In contrast, 1ncomes were least concen-v
trated in the Nigerian v111ages as ref1ected 1n a Gini coefficient of
on]y .28, ; ,
According to all1 measures presented, incomes within Sierra Leone

were more concentrated in the poorer northern regions of the country.
In the North as a whole, the Gini coefficient was .41, companed with
.34 and .36 for the South and East respectively. Average.incomes per
capfta and per consumer, presented in Table 3.5, also reflect the greater
inequality in the North. For example, the ratio between the average
income per capita of the richest and poorest decile in the North was
1:22 compared with 1:10 in the South and 1:12 in the East. Moreover, the
greater inequality in the North is attributable to extremely low incomes
among the poorest households. For example, while per capita incomes
among tenth decile (highest income) households in the North were 94 percent
of tenth decile incomes in the South and East, incomes of the poorest
(first decile) households in the North were only 40 percent and 49 percent
of first decile households in the South and East, respectively. 'The con-
centration of lower income inequality in the North is also reflected in
the'high log variance of income calculated for that region.

" The relatiﬁely low degree ofAincome concentration in the thnee
Nigerian villages probably refﬂects'the ecological'homogeneityvof the
Nigeria study area, a result of the village selection procedure. thle

only minor diffenences~are evident‘among_the three villages, it is



Table 3.5 AVERAGE PER CAPITAL INCOIE BY REGION AND
INCONE STRATA FOR RURAL SIERRA
LEGHE AND NIGERIA?

Sierra teone . Rigerla

Income, - (10 Leone) (in Naira)
sClasses -
. North South . East. Hational
. . Northern Northern Southern Riverain Southern - .
Tercile Decile Scarcies Plains Bolilands Plateau Al coast grassland Plain AN _Rogo Zoza Barbejt AN
1 _ 8.56 6.94 27.96 12.12 9.23 30.89 27.07 20.82 25.87 19.48 14,25 17.52  26.43  20.92 19:19
2 13.74 14.56 44.06 21.25  22.55 48.48 45.14 38.79 44.62 27.4 32.45 - 23.66 .18 24.42 28.38
3 25.40 29.48 40.44 30.06 . 33.57 61.81 46.77 47.98 52.22 47.29 42.67 29.86 45.76 ' 38.45 35.46
1 16.11 17.9 36.89 18.14 29.50 47.06 39.66 35.60 40.91 32.16 29.95 21.3) 4.5 27.23 27.68
4 36.80 - 39.32 43.33 33.68 43.19 66.15 56.24 64.97 64.14 75.22 53.72 35.83 51.26 38.96 45.36
5 49.75 58.41 66.79 38.86 51.26 79.92 75.93 79.37 76.93 81.29 71.73 46.52 54.04 §7.18 54.53
6 - 64.90 n.7. 76.82 90.67 74.49 93.16 91.88 99.35 93.46 103.07 82.33 57.83 64.39 7N.23 58.32.
7 73.84 102.78 104.02 n.s 82.99 14.3 112.79 ‘109.02 120.62 121.87 100.83 63.35 62.21 63.11 66.63
2 56.76 68.27 70.21 58.70 62.98 88.38 .21 87.43 88.87 93.4 77.17 49.73 57.26 57.65 56.21
8 99.83 115.65 99.10 81.93 100.25 131.99 153.28 159.58 136.65 155.16 124.74 69.99 7.60 75.55 73.59
. 9 115.28 172.84 201.32 82.01 152.56 154.16 193.47 188.45 184.65 177.73 179.73 85.34 99.92 93.17 89.12
s 10 212.74 187.24 211.74 152.77 218.62 213.60 294.90 249.51 248.59 257.2) 238.23 108.83 103.47 106.23 104.32
I 142.62 160.78 166.99 107.24 155.65 166.58  213.88 194.60 189.95 198.21 180.%1 86.25 91.66 91.80 89.01

311 statistics have been calculated as simple averages using households as unlts of observation. Figures presented for the Nigerfa study elsewhere

-[Matlon, 1977, 1918. 1979] were computed as weighted means
blncone classes have been defined according to income per consumer man-equivalent.

Source: Survey Data
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pjﬁﬁdftaﬁt idfndfeithét?ihedUéijty}gas highest 1n-Rbg¢. the largest
and mds£EQeﬁ§eﬁyfbbph1ated‘of the villages. . The implications of 'these
inter-v111agé'differenCes"aﬁd.possib1e causal factors are discussed

later,

The Incidence of Absolute Poverty

.‘1A5mean1ngfu1 appreciafion of any given distribution of income requires
‘¢omb1ﬁ1ng information of re]atiVe inequality among recipients with know-
ledge of the absolufe levels of income attained by recipients in each
stratum. In thié section the distribution statistics are translated into
‘terms which have someWhat greafer'meaning from a welfare perspective.
To do this, we 1deﬁtify the proportion of the rural population in both
case studies which could be classified as being in absolute poverty.
For our purpbses a poverty line was defined as that level of income at
which a household would be able to obtain sufficient food to meet its

minmum calorie requirements.]

‘The definition and measurement of absolute poverty, of course, pose
substantial conceptual as well as empirical problems. Considerable work
on these questions has been done through the Income Distribution and Employ-
ment Programme of the ILO. See, for example, Szal [1977], Sen [1974, 1978]
and van Ginneken [1976]. Although a poverty line can generally be defined
as that level of income below which a household's minimum needs are not
being met, the problem lies in delimiting the scope and level of that mini-
mum needs standard. In its most general sense, minimum needs can be defined
to include a range of societal goods including education, health, and
political participation. A more 1imited definition can be confined to the
basic physical necessities of food, clothing, and shelter. A not uncommon
approach is to concentrate on food alone, examining food intake relative
to physiological needs. While undernutrition (caloric shortage) is only
one reflection of poverty, it is perhaps the most pervasive as well as being
causally related to other aspects of poverty such as morbidity, Tow labor
productivity, and mortality. Moreover, because minimum calorie requirement
~estimates exist, undernutrition is also one of the:few basic needs for which
reasonably objective and culturally neutral standards can be established.
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Poverty Tines were estimated at three 1evels

] A minlmgm_standard was defined as that level of income equal
to the va1ue of an amount of the basic food staple just sufficient to
supp]y requ1red calore]s. Thatv1s, if all income were spent on the
stapfe'commodjty, th1s standard.indicates at what level households would
meetﬁtheir caior1c needs. In Sierra Leone rice was used as the food
staple, and in Nigeria the staple was sorghum and millet in a 4:1 ratio

(the observed product1on mix). 1

2. An_1ntermed1ate poverty line was defined as that Tevel of income
at whichfmindmum caloric needs would be met if the household's entire
food budget were allocated to the food staple. The food budget was esti-
mated as that portion of total 1ncome allocated to food by households
in the poorest decile. An analysis of the Nigerian data showed this
proportion to be 87 percent. In Sierra Leone, the food budget share of
earned income was taken to be 85 percent. This standard allows approxi-
mately 15 percent of income to be spent towards meeting minimum non-food
needs.

3. The highest or most 1iberal poverty line was set at that income
level which would just satisfy caloric needs if the food budget share of
the poorest strata were allocated to the average diet in each area. In

N1ger1ae1t was observed that sorghumxand millet represented 40 percent

ofithe average food budget but supplied 64 percent of calories [Simmons, 1976b].

1Food composition tables for Africa indicated the following caloric
equivalencies for the staple grains: sorghum - 343 calories/100 grams;
millet - 387 calories/100 grams; and rice - 364 calories/100 grams [FAO,
~1968] A11 figures represent edible portions.
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quéfeﬁféﬁLebhe,'aha1ysis showed that rice constituted 56 percent of

1

théffb&ﬁfbﬁdget. "In the absence of data indicating the proportion

’of‘tbtaT?Ealories supplied to rural Sierra Leone households rice, a

2 These ratios were applied to adjust

figuré‘df 70 percent was assuméd.
the cost of calofiés for the overall diet in both study areas.

To estimate the cost of calories, weighted average grain prices
for the three Nigefian villages and average prices for unmilled rice in
each of the eight Sierra Leone resource regions were usedT Adult male
calorie requirements were assumed to be 2950, a figure in 1ine with
requirgment lTevels estimated for northérn Nigeria [Simmons, 1976b].
Caloric levels were related to incomes per consumer man-equivalent calcu-
lated for each households. Equitable intra-household food distribution
was assumed and no allowance was made for special risk groups (e.g. preg-
nant and nursing women).

Table 3.6 presents the regional grain prices used in the analysis
as well as the minimum income per consumer calculated to delimit the
poverty line at each of the three levels. The percent of households as
well as the percent of people in each region falling below the respective
poverty standards are shown in Table 3.7.

The figures reflect a surprisingly high incidence of poverty, parti-

cularly within Sierra Leone. Nationally, 37 percent of the sample population

]King and Byerlee [1977].

2A more detailed analysis of food consumption among the Sierra Leone
households is now being conducted by Victor Smith of Michigan State Univer-
81ty under contract AID/DSAN-C-0008.
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Table 3.6 COST OF FOOD STAPLES AND MINIMUM INCGME PER
o CONSUMER USED TO DEFINE POVERTY LINE, BY
REGION IN SIERRA LEONE AND NIGERIA

Poverty Line in Income
Per Consumer
Cost of Staple

Region Grain Per Kﬂograma Level 1 Level 2 Level 3
SIERRA LEONE (in Leone)
North
Scarcies .163 75 - 88 N1
Northern Plains 173 80 94 118
Bolilands .160 74 87 109
Northern Plateau .189 87 103 129
South
Southern Coast .163 75 88 m
Riverain Grasslands .092 42 50 62
Southern Plains .161 74 88 109
East (Moa Basin) .196 90 106 133
(in Naira)
NIGERIA .096 34 39 54

aRepresents the cost of unmilled rice in Sierra Leone and threshed
millet and sorghum in Nigeria. Prices were taken from Spencer and
Byerlee [1977], and Matlon [1977].

Source: Survey Data



Table 3.7 THE INCIDENCE OF ABSOLUTE POVERTY AMONG
HOUSENOLDS IN SIERRA LEONE AND NIGERIA

Percentage of louseholds Below Poverty Line

Percentage of Persons Below Poverty Line

Level 1 Level 2 level 3 Ltevel } Level 2 tevel 3.
Entire Income Entire Food Food Budget Entire Income Entire Food Food Budget
: Spent on Budoet Spent Snoat on Spant an Budget Spent Spent . on
Region Staple Grain on Staple Grain Average Diet Staple Grain on Staple Grain . - Average Diet
SIERRA LEOME k} | 40 56 k)] 44 62 .
Horth 45 52 70 48 52 70
Scarcies 45 53 68 42 51 n
Northern Plains 46 49 66 5) 54 69
Bolflands 39 44 64 45 50 66
Northern Plateau 52 69 87 61 M 94
South 2y 28 4 24 1} 48
Southern Coast 23 2 52 26 35 60
Riverain Grasslands 10 14 25 13 15 N
So_uthem Plains 30 30 46 32 40 48
East (Moa Basin) 35 13 59 3 43 63
NIGERIA 7 n 28 10 7 35
.Rogo 13 15 38 20 N 48
loza 3 6 2 2 7 26
Barbejt 6 n 26 8 19 30

Source: Survey Data

o
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| fesided*in;hdﬂsehdIds within which earned incomes were below the level
needed -to obtain sufficient rice to meet calorie requirements. Liberal-
izing the standard to ref1ect.m1n1mum expenditures on non-food items,
and then to take account of ndn-rice food needs, the percent of the
population estimated to be in poverty increased to 44 percent and 62
percent, respectively. Households located in the North were at greatest
risk with 48 percent of persons sampled in that region below the lowest
poverty line (level 1). Within the North, the Northern P]ateau and
Northern Plains reflected the most severe welfare problems with more than
half of the population within each region in level 1 poverty. The lowest
incidence of impoverishment in Sierra Leone was recorded in the Riverain
Grasslands, a result which largely reflects the low cost of rice. Simi-
larly, the Nigerian data reflect a relatively low poverty incidence,
though substantial welfare problems for the poorest third of the sample
are nevertheless clear.

These figures are, of course, approximate and intended only to illus-
trate the rough magnitude of absolute poverty implied in the income stat-
istics. Moreover, because they were derived from one year's earned incomes,

they do not necessarily reflect actual caloric shortfaHs.1 However, the

1This is true because of dissavings and gift flows which were not
accounted for in the income data. For example comparing actual total
expenditure figures estimated by King and Byerlee [1977] with generated
incomes, a dissavings rate of approximately 130 percent was estimated for
first decile households in Sierra Leone. Similarly, a dissavings rate
of 23 percent was calculated for the poorest strata of Nigerian house-
holds. The flow of both cash and kind gifts was also examined in the
Nigerian case. It was concluded that such flows do improve the welfare
of the poorest households. But since the magnitude of such exchanges is
relatively small, the improvement in income for the poorest households was
only marginal. For example, net gift flows would have increased incomes
of first decile households by only 2.4 percent [Matlon, 1978].
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ré&qlts'aréiéénerai1y ¢on$15téht;w1th}the'few nutrition surveys conducted
fin,Siénra;Léone{WhiéH'haVéfreported a chronic shortage of calories among

“the.rural population. !

Ca]ptib Intake Among Income Classes
. 'On1y the'Nigerian data were in a form which permitted an examin-

atibn of actual caloric intake by income strata.2

Figure 3.1 shows that on
average the sample households consuméd nearly 11 percent more calories

than the minimum required level. However, there was considerable uneven-
ness across income strata. Among households in the first and second .
‘deciles domestic food crop production fell below requirements by approxi-
mately 70 percent and 50 percent, respectively. Indeed, on average domestic
food production met consumption requirements only among households in

the ninth and tenfh deciles reflecting considerable dependence on the
market for meeting subsistence needs.3 Furthermore, after netting out
Qales and adding food purchases and gift transfers, ;he first and second

deciles still experienced calorie deficits of approximately 25 percent

and 15 percent. Finally, substantial caloric surpluses in the form of

: ]For example, 30 percent of children aged zero to five were reported

to be at least 20 percent underweight according to weight/age growth
standards of the National Academy of Science [Government of Sierra Leone
and UCLA, 1978]. A general lack of calories was also observed among the
adult population in several surveys reviewed by Kolasa [1978].

2Caloric consumption was calculated using the residual method by
subtracting annual sales, gifts given, and estimated storage losses from
the Eotg] food crops harvested plus annual purchases and gifts of food
received.

3Ana]ysis showed that the proportion of consumed grains which were
purchased declined rapidly with rising income status - from nearly 25
percent among first decile households to only 8.percent among households
in the tenth decile. ‘



FIGURE 3 1. AVAILABLE FOOD PER CONSUMER BY INCOME STRATA IN I\AIRA
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;:réfaiﬁéd:fooﬁ sfécks5ﬁére'¢a1cu1$téd only in the ninth and tenth deciles.
vfhiéi}hdicﬁfés‘tﬁaf*the bulk of grains sold to calorie deficit families
during £He pre-harvest»hUhger.period would be supplied by high income
households. ' | |

:In summary, although rural incomes were not highly concentrated in
eithef Sierra Leone or Nigeria, because of the low average levels the

income figures reveal a serious degree of absolute impoverishment among

the poorest 20 to 40 percent of the rural population.

The Components of Rural Inequality

Decomposition of Rural Inequality By Locality

By dividing national income variation into within locality and be-
tween locality components, it was possible §g<feterm1ne what percent of
national inequality in Sierra Leone was caused by income variation within
villages and regions or between villages and regions. Several decomposi-
tion techniques have been developed and appliéd in other income studies.
However because these techniques often yield inconsistent results, three

 approaches were used in the present study--decomposition of the Gini
coefficient, of the variance of the logarithm of income, and of the Thiel

index.]

Table 3.8 summarizes the results of the decomposition analysis
as applied to the Sierra Leone data. |
~ The results indicate that the greatest proportion of inequality at

the national level was accounted for by variation within enumeration areas.

. 1For applications elsewhere see Mangahas [1975] (Gini coefficient);
Fields and Schultz E1977] (variance of the log of income); and van Ginneken
'[1976] (Thiel index). The mathematical derivation.of each. technique is
given in Appendix A. '



Table 3.8 THE PERCENT OF RURAL INCOME INEQUALITY EXPLAINED
- BY WITHIN AND BETWEEN LOCATIONAL
COMPONENTS IN SIERRA LEONE

Method of Decomposition® :'.'

R : Gini Coefficient Log Variance gThiel*Iﬁdéif';'"
‘Level .of Locality —— ; - — —_—
Analysis Components Within.  Between Within ~ Between = Within. .. Between
‘National Enumeration Area .f 8lJ 19 72 8 69 ; 3f?E |
o Eight Resource i | o . B b i
Regions . 96 ‘ 4 - 92 8 95 - 5.
Combined Resource ' : - o
L Regions 98 ‘ 2 94 6 97 3 o
‘North . Enumeration Area 75 25 . 65 35 60 . 40 -
o Resource Region - 98 2 97 3 98 2.
South Enumeration Area 89 N 89 n 88 12
T Resource Region 99 1 - 100 0 9 1
East Enumeration Area 90 10 91 9 86 14

A5ee Appeﬁdix A for a mathematical derivation of each method.

Source: Survey Data

15
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‘Although each method gives somewhat different estimates the figures indi-
,cate that this component contributed between 70 and 80 percent of overall
rural 1nequa11ty. Conversely, differences in mean incomes between enumer-
ation‘areas contributed-only‘zo to 30 percent of aggregate inequality.
‘Similarly, locational differences among thefeight resource regions added
between only 4 to 8 percent to total rural inequality, and mean income
differences among the three combined resource regions contributed only

2 to 6 percent.

In short, while the earlier data showed substantial inter-regional
inequalities with a concentration of low incomes in the North, such loca-
tional differences explain only a minor proportion of overall rural in-
equality. The key determinants of inequality clearly occur at the vil-
lage or enumeration area level. This suggest that policies directed at
reducing national inequality through the allocation of investments to
Tow income regions in an effort to equilibrate regional means will have
a negligible impact unless the causes of intra-village disparities are

effectively attacked as well.

Village Level Factors Affecting Inequality

- It is recalled that in a comparison of inequality among the three
Nigerian villages, the data suggested that village level {nequality was
”d1rect1y associated with increased pressure on the land, with improved
road access, and with an increasing proportion of income generated off-

1

farm --results which are consistent with the macro structural change model

]Non-farm enterprises provided 36 percent of income in Rogo where
1n§ogesbwe;e most concentrated falling to about 25 percent in both Zoza
-and Barbej



séfiéﬁyifn-éhapter 1." An examination 6f income distribution at the enumer-
ation akeé%leveIWin;sierravLeone,reveaIed'simi]ar patterns. Among the

19 enumeration areas for Which there were sufficient household observa-
tions to cé]cu]ate meésures of'inequality, the data showed a direct associa-
tion between inequality and population pressure. A particularly rapid
increase in the Gini coefficient occurred at population densities exceeding
40 persons per square kilometer (approximately 100 persons per square mile).
The mean Gini coefficient calculated for the seven enumeration areas with

densities greater than 40 persons/km2

1

was .37, compared wifh .30 for those
12 areas below that figure. wheh the enumeratibn areas were disaggregated
into four categories on the basis of transport accessibility, the data
also showed that inequality was highest in those enumeration areas adjacent
to hajor roads and Towest in remote 1~-ocat'lons.2
Because enumeration area accessibility and population density were
intercorrelated, the separate association of each factor with village in-
equality was described by means of multiple regression analysis. Three
dependent variables were employed--the Gini coefficient, the log variance of
income, and the Thiel index. These measures are most sensitive to in-

equality in the middle, low, and high income ranges, respectively. To

_ IA two tailed t-test showed this difference to be significant at the
2.5 percent level.

2The four categories were: 1 - excellent, located on a major all
“season road; 2 - good, located near a major road with fair all season
access; 3 - poor, access difficult during the rains; 4 - remote, motor
access impossible during the rains. The mean Gini coefficients and standard
deviations calculated for these categories were:

. 2 , 3 4
.3523 .3160 .3237 .2725
(.0723) (.0723) (.0348) (.0725)
n=7. . n=4 n=>5 n=3
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-capture increasing rates of inequality at higher densities a semi log ‘
functional form was employed The estimated equations explaining enumer-

ation area inequality were:

1nY] 221,24 +-0.129T + 0 002X R
(ll 85) (1. 25) (0.18)

lnY2 - -0.95 + 0.984T - 0.004%  R® = .14
(1.59) (i.63) (0.70)

mg=-1%+oswr-mmmx RS
(8.40) (1.54) (0.01)

where Y] is the Gini coefficient, Y2 is the log variance of income, Y3 is

[ I

the Thiel index, T is a dummy variable for accessibility, and X is popu-
lation'density; Degrees of freedom for all equations was 16. t-statistics
are in parentheses,

'The}results show that although both variables explain only a small -
'proportion of village inequality, regardless of the nature of that inequality,
improved accessibility did reflect a significant association with greater
concentration of income (at the 15 percent level). Although the mechan-
iisms producing this result are not entirely clear, it is 1ikely that with
improved transport infrastructure resulting in greater integration'into the
market economy, non-fann and cash cropping opportunities have emerged which
could be most effeCtively'exploited by higher income households mith surplus
capital. This explanation relies upon a shift towards greater cash cropping
i emphasis or towards more capital intensive'non-farm enterprises among higher
~ income households. Both factors were examined and are discussed in sub-

sequent chapters. |

Decomposition of Rural Inequality By Income Source

In order to determine how the various sources of income contributed

‘to overall inequality, further analysis examined the composition of incomes
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by source across 1ncome strata. Tab]e'3 9'presehts the'ﬁercent of income
}1n seven enterpr1se sets d1saggregated by region and income class. The
vdata:show that regional factors exert an important influence in deter-
mining tpe association betweeﬁ'enterprise emphasis and income. For example,
in th@ two relatively high income and ecologically favored regions of
‘Sierra Leone, the South and East, the proportien of income derived from
crop production increased directly with income. In contrast, in the more
arid North where the cropping season was shorter and farming opportunities
were generally more limited, the opposite pattern was evident reflecting
a shift of higher income households into more profitable non-farm enter-
prises. In this respect, the Nigerian sample is again most similar to the
North of Sierra Leone. Among the Nigerian sample households, farm incomes
decreased from approximately 77 percent of total income in the lower three
quintiles to 61 percent in the highest income strata.
Within Sierra Leone only hired labor earnings show a consistent pat-

tern both nationally and regionally with wage incomes decreasing from 11
to 3 bercent between the low and high income strata. Although the percent
of income from hunting, gathering and fishing increased among higher income
_households nationally, this was due primarily to the Stroﬁg positive associa-
tion in the North. It should be noted that fishing in the North is domin-
ated by capital intensive salt water operations cpmpared with a greater
presence,of fresh water fishing requiring smaller inputs of capital in the
Southﬂand East. No cohsistent patterns were apparent in Sierra Leone for
sma11 scale industry, 1ivestock, or trading.

| Simi]ar to- the Sierra Leone results, the relative contribution of

hired 1abor in the N19er1an .villages declined with" 1ncome status. The


http:labor.in
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- Table 3 9 THE PERCENTAGE OF INCOME DERIVED 8Y SOURCE
AND INCOME STRATA IN SIERRA
LEONE AND NIGERIA

) . Small Huﬂt'lng. )

: . Income Annual  Tree . Scale Gathering, - Hired
-Region Class Crops Crops Industry Fishing Livestock Tra¢1ng Labor Total

SIERRA LEONE _ .

North Tercile 1 69.2 13.2 kR 1.4 0.9 - 0.2 n.7 100
' Tercile 2 73.2 7:6 5.0 7.9 - 1.2 5.0 100
Tercile 3  68.1 4.9 7.4 16.0 0.2 0.8 2.6 100
South ~ ~ Tercile 1 5.2 28.3 1.7 8.0 0.1 0.8 9.9 100
' Tercile 2 - - 54.3 27.0 4.6 6.1 - 0.2 7.7 100
Tercile 3  60.7 23.2 5.7 6.1 - - 0.8 3.6 100
East Tercile 1 40.2  34.9  10.9 1.0 - 4.4 8.6 100
Tercile 2 53.9  30.7 9.3 1.0 0.8 1.6 31 100
Al Tercile 1 58.0 22.3 5.1 2.4 0.4 1.5 10.5 100
Tercile 2 63.1 18.1 4.2 8.0 0.2 0.9 5.5 100
Tercile 3 61.3 18.7 7.2 9.4 0.1 0.5 2.8 100
NIGERIA Quintile 1 75.7 0.9 6.0 0.2 0.9 3.5 17.8 100
: Quintile 2 75.5 1.9 4.2 1.9 1.0 3.0 12.5 100
Quintile 3 76.7 1.3 4.4 0.5 0.7 4.9 11.5 100
Quintile 4  70.8 1.4 5.3 0.2 0.5 14.0 7.8° 100
Quintile 5  60.4 0.8 9.9 1.0 1.9 17.6 8.4 100

Source: Survey Data
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. ci§$ﬁésﬁ-ré1a£iqnsh1p, however, was for income from trading which increa§ed
‘_frbh 1e§s>thah 4 percent.amohg the Towest strata to nearly 18 percent among
- the highést. An examination of the timing of cash flows in both crop
marketing and non-crop trading'activities showed that the substantial per-
centage of trading income among higher income Nigerian households resulted
from the reinvestment of agricul tural surpluses during the immediate post-
harvest period [Matlon, 1978].

The net effect of non-farm earnings on overall inequality was measured
by comparing inequality indexes calculated for farm incomes alone (earnings
derived from cropping enterprises), with those calculated on aggregate
incomes. It was found that farm incomes alone were consistently more con-
centrated than total incomes in both countries. Gini coefficients cal-
culated on per capita farm incomes were .43 in Sierra Leone and .32 in
Nigeria, compared with coefficients on total incomes of .38 and .2¢ res-
pectively. It is important to note, however, that this reflected a resolu-
tion of the conflicting effects of hired labor earnings compared with income
obtained in other off-farm enterprises. Off-farm wage labor provided an
important supplementary source of income for the poorest households in
both countries thereby reducing the degree of both absolute and relative
poverty. Among higher income households, however, off-farm activites
tended to widen disparities by providing opportunities for the reinvestment
of agricultural surplus. This was most clearly evident in the more arid
North of Sierra Leone and in Nigeria where the cropping season is shorter
. and where»high return capital intensive farming opportunities are more

" limited.
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" Female Incomes in Nigeria

The only major source of income not obtained in the Nigeria %urvey

was earnings generated by women 1n‘trading activities.]

Although these
data were not obtained d1rect1&, information on female participation in
trading activities was Co]]écted. By- combining these data with infor-
mation on returns to female occupations obtained through secondary sources
[Simmons, 1976a], a rough estimate of female incomes was calculated to
assess the effect of excluding this income source [Matlon, 1978]. Given
the most reasonable assumptions regarding the intensity with which women
workeg, it was estimated that females contributed an average of N 78 to
household incomes. If added to the predominantly male-generated incomes
reported above, this would represent an increment of 23 percent.
Particularly interesting is the distribution of estimated female
earnings among income strata shown in Table 3.10. Because females in
lower income households tended to pursue a larger number of occupations
over a greater part of the year, such earnings reflect an inverse rela-
tionship with household income status. The highest mean female income,
N 103 per household, was calculated among households in the poorest
dec11é, and the lowest, N 52, was calculated among the richest decile of
households. In percentage terms the inverse relationship between male
and female earnings is particularly strong with the proportion of female

to male earnings falling from 58 percent in the first decile to only 8

]Due to the Moslem custom of secluding married women of childbearing
age within the compound, male enumerators were denied access to women
engaged in food processing and petty trading activities. Furthermore,
household heads generally displayed a reluctance to discuss costs and
- returns of such female occupations.
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Table 3 10 ESTIMATED FEMALE EARNINGS GENERATED IN.TRADING
AND COMMERCIAL FOOD PROCESSING, NIGERIA

" Decile Quintile Decile

Variable 1 2 2 3 4 9 10
Average number of 37 29 31 27 30 21 19
occupation-mogths
per household
Average annual 103 80 87 76 84 59 52
female earnings :
per household
(in Naira)
Female incomes as a 58 34 31 24 20 15 8

percent of predominantly
male incomes

aOccupation-months represent the total number of occupations
worked by all females in the household multiplied by the months each
occupation was pursued. These figures were derived from survey data.

bEst1mated by combining average monthly female earnings observed
by Simmons [1976] with employment levels recorded in the present sur-
vey.
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percent in the tenth decile. While thesz data are highly speculativg.
they do suggest that female occupations play an important supplemgnta]
function amang the poorest households, with lower income faﬁi11es
relatively and absolutely moré dependent on female earnings than higher
income households.

Because these estimates were not believed to be sufficiently accur-
ate for subsequent analysis, female earnings have not been included as
a component of household incomes in the present study. But it is impor-
tant to note that if included, inequality in the Nigerian sample would
be reduced from a Gini coefficient of .28 to only .24 calculated on per
capita incomes. The effect of including estimated female earnings on
the relative ordering of households was also examined to assess the stability
of the decile and quintile stratification set out above. It was found
that inclusion would have resulted in only a marginal restratification of
households. with the effects concentrated in movements among the lower

“three deciles.

Comparison of Rural and Urban Incomes in Sierra Leone

The preceeding analysis, and indeed the bulk of this report, has
focussed on the distribution of rural income iu Sierra Leone and Nigeria.
In this section we briefly compare rural and urban incomes in Sierra
Leone in order to place the rural distribution into a broader national
perspective, Data on urban incomes in Sierra Leone were collected as part
of a study of rural-urban migration carried out in conjunction with the

rural households survey. The survey methodology and the approaches used
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to estimate incomes are presented in Eponou [1979].' Additional urban
income -data are presented in Appendix B of this report.

There are, of course, important empirical and conceptual probiems in
making income comparisons betﬁeen rural and urban areas. The cost of
living differs widely between the two sectors and the components of income
also differ substantially, especially the proportion of household pro-
duction consumed domestically. This raises questions of how adequately
market prices reflect the value of domestic consumption. 'While transfer
payments in the form of net gifts received were excluded from earnings
in both rural and urban areas, it is known that such transfers are an
important source of support for recent migrants engaging in urban job
search activities. Moreover, while rural incomes were based on a full
accounting of activities over a period of a year, urban income estimates
were based on figures reported for a single month. For all of these
reasons it is not possible to draw unambiguous we]fare‘comparisons bet-
ween rural and urban populations. Nevertheless, with these reservations
in mind, some general nbservations can be made relating incomes in the

two sectors.

]Several methods were applied to compute urban income depending on
the type of employment. For members of households working in the large
scale private sector and in government, earnings were computed as wages
plus fringe benefits such as heusing and allowances. In the case of self-
employed persons, income was computed from average monthly returns to
family capital and labor; that is, income was computed as gross revenue
minus total input expenditures. Unemployed persons received zero income.
Household income was derived as the sum of the earnings of all active
members. Data was obtained in a single interview reflecting earnings in
an average month and were annualized through multiplication by 12.
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~Among the sampled urban households mean per capita incomes valued
at market prices were ﬁore than double the rural average, Le 206 ‘compared
with Le 94 (Table 3.11). In genera]. mean incomes were lower among small
urban centers as were rates of'unemployment. Thus the largest town and
~ capital city, Freetown, showed the highest mean income, educational level,
and proportion of work force employed in government, but also the highest
unemployment.

Several measures of income inequality are shown for each urban area
in Table 3.12. The data show that the level of 1nequa11t§ was generally
higher in urban than in rural areas with an overall Gini coefficient of
.44. Moreover, with the exception of Kono, inequality increased with
town size and thus with the average level of income. The disaggregation
of incomes by strata in Table 3.12 also shows that the wider disparities
in urban incomes reflect particular inequality in the high income range.
Thus the mean per capita income of urban households in the poorest decile
was approximately equal to that of the poorest strata in rural areas (Le
16 compared to Le 14) while the mean incomes of the richest decile of.urban
households was more than triple that of the highest income rurai households
(Le 745 compared to Le 238).

Further analysis of per capita incomes by sector found that incomes were
highest among employees of large scale firms (Le 261) followed by self-
employed workers (Le 223) and by government employees (Le 218). As expected,
per capita incomes were lowest in households where the head was either an
apprentice (Le 99) or unemployed (Le 127). The data also reflected sub-

stantial returns to education, particularly at the secondary level. Mean



Table 3.11 INCQ*ES AND SELECTED CHARACTERISTICS OF URBAN
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HOUSEHOLDS IN SIERRA LCONE

Urban Area
8o,
Kenema,
Freetown Kono Makeni Rural Towns AN
.Population 200,000 117,000 20,000~ 2,000~ -
’ ’ 100,000 20,000

Income

Per capita 237 22 157 181 207

Per consumer 288 270 188 217 251
Household Size 4.7 5.6 5.8 4.7 5.1
Dependency Ratio R 36 36 32 k)
% Household Heads Educated at :

Uneducated 79.3 78.4 76.7 81.3 79.0

Primary 11.3 15.7 8.2 14.1 11.8

Secondary 4.0 2.0 2.7 1.6 3.0

Superior 5.3 3.9 12.3 3.1 6.2
% Heads Employed in

Government 64.7 12.0 58.9 §9.2 54.3

Large Private 6.0 32.0 12.3 2.0 10.9

Small Private 2.7 4.0 4.1 10.2 4.3

Self-Employed 10.7 40.0 1.0 22.4 17.1

Unemployed 3.3 0.0 4.1 0.0 2.5

Apprentice 12.7 12.0 9.6 6.1 10.9
Sample Size . 150 50 73 49 322

Source: Survey Data
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Table 3. 12 THE DISTRIBUTION OF URBAN INCOME IN
SIERRA LEONE BY LOCATION

Urban Area
Bo,

Kenema, Rural AN
Income Class Freetown Kono Makeni Towns Urban

‘ Decile 1 5 18 15 23 16

Per Capita Tercile 1 50 52 55 56 54
Incomes Tercile 2 139 132 142 137 139
Tercile 3 465 401 504 436 453

Dectle 10 801 638 820 596 746

Decile 1 7 23 18 29 18

Per Consumer Tercile 1 67 74 7R 75 n
Incomes Tercile 2 181 183 183 181 181
Tercile 3 549 469 5§39 480 524

Decile 10 946 721 880 675 861

Decile 1 1 1 1 1 1

Percentage Tercile 1 8 9 10 n 9
Share of [ncomes Tercile 2 24 2 3 38 28
Tercile 3 68 58 57 51 63

Decile 10 44 29 2 24 37

Decile 1 13 12 1 1 "

Percentage Tercile 1 4 37 40 34 39
Share of Population Tercile 2 43 40 41 40 41
Tercile 3 16 23 19 25 20

Decile 10 6 8 8 9 8

Gini Coefficient® 53 .42 .49 .43 .44
Coefficient of variation? 1.21 9 1.29 .92 1.16

Standard Deviation of Log of Income® .68 .54 .66 .56 .64

3calcylated on income per capita.

Source: Survey Data



65

incomes in househq]ds W1th uneducated heads were Le 184 per capita,
compareq‘with'onIy Lei189 for a prfmahy level of education, but Le 516
for secondary education. It is significant that returns to education
were highest in the Iarge_scaié private sector, not in Government,
reflecting the ability of private firms to bid more effectively for
educated workers.‘ Moreover, among urban areas returns to education were
highest‘in Freetown underlining the pull of that urban center to educated

migrants from throughout Sierra Leone.

Labor Migration and the National Income Distribution

We conclude this chapter by reviewing results of a migration study
which was carried out in Sierra Leone in connection with the survey of
rural houseolds. Earlier reports have described the migration process
in some detail [Byerlee et al., 1976]. In this section we briefly re-
examine these data in an effort to derive implications of migration on
income disparities within rural areas and on the distribution of income
between rural and urban sectors.

Examining rural-rural migration first the data showed that flows tended
to follow wage rate differentials far more closely than inter-regional
differences in income per capita (Table 3.13). That is, migrants tended
to migrate out of rural areas within which wages were low into rural
areas with sjgnificant]y higher wages, while no consistent pattern was
evident regéfdinglmean income differentials between origin and destina-
tion regions. Inklarge part this arose because average incomes hid sub-
stantial distributionaT differences. For example, although the Northern

Plains (the major out-migration area) and Scarcies‘(the major in-migration



Table 3.13 RURAL-RURAL MIGRATJON-GROSS RATES BY ORIGIH AND DESTINATION RecIon®

Destination Region

To all
fural Income North South : East Destinations
Hage per
Rate Capita Northern Boli- Northern Southern fRiverain Southern Moa Gross Net
Origin Regiocn Le/hr  (Le/yr) Scarcles Plains _lands Plateau Coast Grasslands Plains  Basin Rates Rates
North A
Scarcies .13 79 2.5 .3 .2 | .6 -5.2
Northern Plains .07 92 3.6 1.3 .5 .3 .1 - .7 N | 5.6 4.0
Balilands .07 99 .3 1.8 1.5 4 A - 3.9 - 3.2 1.8
Northern Plateau .08 66 .1 - .l 1.6 - - .3 .2 .7 .1
South '
Southern Coast .08 109 .6 .3 4 - 1.5 3.5 6.7 3 N 7.8
Riverain Grasslands .08 123 - - - .2 1.6 1.5 5.2 1.6 8.6 - .5
Southemn Plains 1 14 - - .1 .3 - 2 5.5 1.7 2.8 2.2
East (Moa Basin) .08 ns - - - - - 2 . .9 3.7 1.1 - .6

.99

36ross migration rate is the rate per thousand of origin population and excludes intra-regional migration.
Source: Survey data reported in Byerlee, Tommy, and Fatoo [1976].



__areé)’had similar average incomes, they were characterized by the most
uheqha].distrjbutions in the country. Moreover, most out-migration
~from the Northern Plains was from one particularly low income high popu-
lation density area, while moéi in-migration to the Scarcies was to work
as hired labor in the relatively high income fishing areas on the coast.
The effect of rural-rural migration on aggregate rural inequality
was not clear, however, it was unlikely that rural income disparities
have been reduced. For example, the data showed that the age, sex, and
educational characteristics of migrants between rural areés were generally
similar to those of the rural population as a whole. That is, no compo-
sitional differences were observed which would tend to change the mean
income or distribution of income within either destination or origin areas.
Although migration between rural areas was highly responsive to wage dif-

ferentials.]

and as such may have tended to reduce inter-regional income
variation among hired laborers, due to the relatively modest participa-
tion of rural households in labor markets the impact on more general income
differences between regions was probably quite small. Finally, the limited
potential of rural-rural migration as a means of reducing aggregate rural
disparities through equilibrating regional means is underlined by recalling
results of the decomposition analysis which showed that inter-regional
disparities in Sierra Leone contributed less than eight percent to overall

rural inequality.

1The elasticity of rural-rural migration with respect to origin area
wgge? wa?9;§j7, and 2.5 with respect to mean destination area wages [Byerlee
etal., . :
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« 13The5data 6n rural-urban migration pointed to two distinct migrant
streams-?those migrants who were largely uneducated leaving for reasons
of poverty, and those who had received some education and who were seeking
urban jobs to reap the returng from this education. Rural-urban flows
of unéducated migrants were found to follow wage rate differentials more
closely reflecting a close linkage between rural and urban informal labor

_markets. Wage rates in the small-scale urban sector, for example, were

not much higher than the highest wage rural region. Moreover, when the
urban wage rate for young urban migrants without educatioﬁ was adjusted
for the probability of unemployment, it was not significantly different
from average rural wages.

The pattern for educated migrants to urban areas was less clear. In
general, however, because of more 1imited opportunities for educated
laborers in rural areas, wage rates in destination areas were consider-
ably more important than origin wages in determining the direction of move-
ment as compared with uneducated migrants.]

Finally, the impact of rural-urban migration on the national income
distirbution was also best seen by separating the individual effects of
these two migrant streams. Uneducated migrants tended to originate in
households with incomes generally below those of non-migrants (Table 3.14).

A few who were unemployed in urban areas did experience hardship but a

]The rural-urban elasticities of migration with respect to origin
area wages were -.40 and -.07 for uneducated and educated migrants, res-
pectively. In contrast, elasticities with respect to destination wages
were 2.35 and 4.75 for the respective groups.
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Tab]e 3 14 RURAL PER CAPITA INCOMES OF RURAL HOUSEHOLDS
. WITH NON-MIGRANTS COMPARED TO HOUSEHOLDS
o »~ . WITH RURAL-URBAN MIGRANTS (IN LEONE)?

Type of Migrantd MaleC _ ~ FemaleC
1. Non-migrants 72.8 72.7

2. Uneducated rural-urban ' -
- migrants 63.1 N 71.6

3. Educated rural-urban
migrants _ 83.7 : 85.0

-,aFor rural-urban migrants incomes refer to the-rural household
from which migrants originate. Incomes exclude rural-urban remit-
tances. ’

DIncludes only adults aged 15 to'35.years old.

CDifferences between all male groups and between non-migrant and
educated female migrants are significant at the 5 percent level.

Source: Survey data reported in Byerlee, Tommy and Fatoo [1976].
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‘substantial humber migréted_back'to rural areas-when they were unsuc-
cessful in finding‘urbéh emp]oyment. In short, it was likely that this
stream probably reduced rural disparities and disparities between rural
and'urban areas, while substaﬁfially increasing inequality within urban
areas.

The second stream of migrants, those with education, had quite dif-
ferent characteristics. This group tended to originate in higher income
rural hoqseholds and regions, and to migrate more successfully to urban
areas with very 1ittle return migration. In this sense, ﬁhey reflected
an important outflow of human capital from the rural sector. While there
was generally a period occupied by job search, support from urban friends
and relatives importantly reduced the hardship. Furthermore, the earnings
of these migrants was over twice the earnings opportunities in rural
areas. Although some of their earnings were remitted to rural areas,
the magnitude of these flows--only about 5 percent on average of urban
earnings]--was generally too small to importantly affect rural incomes.
This type of migration, then, also tended to reduce disparities within the
rural sector, while cohtributing to a widened gap between rural and urban

areas.

1‘.‘iet flows of remittances to rural areas averaged approximately Le
1.20 per month for all employed migrants.



IV. SOCIO-DEMOGRAPHIC CORRELATES WITH INCOME

Antaccuréte identification of the characteristics of poverty house-
holds is of direct value in the design and delivery of programs assisting
low income households. Data c611ected in the U.S. as well as in other
developed countries have shown that low income families can be distin-

guished by a fairly common set of structural characteristics.]

However,
very few surveys in developing countries have collected sufficiently
detailed household information to construct demographic profiles of
families differentiatéd by income.

This chapter examines the extent to which the size and composition
of the household and age of the household head were correlated with rural
incomes. The absence of formal education among household heads in rural
Sierra Leone and in the Nigerian villages prevented an analysis of the
effect of education on incomes. Similarly, due to regional covariation

it was not possible to examine the separate affect of ethnicity. However,

the effect of political status was examined in the Nigerian case.

Family Structure and the Life-Cycle

It was suggested in Chapter I that in a rural economy characterized
by a high ratio of arable land to population and by handtool production
technologies, the size and structure of the household may importantly

affect the income level of household members. Within & land surplus

]For example, attributes found to be associated with poverty status
include (1) a high dependency ratio, (2) a greater number of households
headed by the elderly, disabled, or females, (3) low educational achieve-
ment, and (4) membership in ethnic minority groups,

n
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envihbhment, farmed areé and hence grbss farm income per household

are 1ike1y to be closely determined by the number of househpld workers.
It follows that income per consumer may be importantly determined by
the ratio of workers to consuﬁérs; that is, by the household dependency
ratio.

Numerous writers have argued that these relationships are systema-
tically interrelated with the demographic 1ife-cycle of family formation,
growth, and decline [Chayanov, 1966; Rodgers, 1978]. Chayanov, for exam-
ple, has presented a framework for analyzing peasant farm{ng systems
within which variation in income per consumer is explained as a function
of household size and composition, both of which are associated with a
family's development. If it is true that most households pass through
such stages, it follows that normative judgements regarding the personal
distribution of income and the design of prescriptive measures to affect
that distribution, must take into account the contribution of life-cycle
factors to observed income disparities [Kuznets, 1976].

To determine the presence of a l1ife-cycle earnings pattern one
would ideally trace the characteristics and incomes of actual cohorts
through time. Unfortunately, time series data were not available. As
an alternative, Table 4.1 examines how family composition, land use, and
income vary with household size, a proxy for family growth. The Nigerian
data allowed a further breakdown of households into nuclear and extended
units.

The data show that in both Sierra Leone and Nigeria per capita and
per consumer incomes tended to decline as household size increased. The

figures suggest further that the reduction in income was at least in part



Table 4.1

INCOMES AND SELECTED CHARACTERISTICS OF HOUSEHOLDS
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AS RELATED TO FAMILY SIZE IN SIERRA LEONE AND NIGERIA

Dependency

Income Cultivated Area (Ha) Ratie?
Number of Number
Household Per Per Per Per Per Per of
Members Household Capita Consumer Household Capita Worker Observations

Sierra Leone

{in Leone)
1«3 359 146 164 4.4 1.7 2.03 17.3 76
4-6 418 88 n2 4.6 .97 1.685 29.5 117
7-9 541 70 99 6.3 .81 1.75 38.5 76
10 - 12 745 69 99 10.2 .95 2.00 - 38.5 28
13+ 1042 70 108 8.9 .60 1.70 49.9 k)|

Nigeria®
(in Naira)
{Nuclear Households)
1-3 186 70 89 1.4 .56 1.28 2.0 18
4-6 267 56 8 2.1 43 1.69 2.8 29
7-9 332 43 n 2.2 .29 1.36 2.9 7
10 - 12 216 19 2 1.8 .16 1.07 4.7 2
{Extended Households)

4 -6 4 65 87 3.0 .62 1.27 1.7 17
7-9 509 62 a5 3.3 .40 1.20 2.2 14
10 - 12 8§57 51 a1 4.0 .35 1.47 2.5 8
13+ 646 38 58 3.5 21 .78 2.5 7

pue to differences in sexual work rules in Sierra Leone and Nigeria, distinct dependency ratios

have been calculated.
expressed as a percent of total family size.
in Nigeria, the ratio employed is the ratio of consumers to workers.

In Sferra Leone the number of persons less than 16 and greatar than 65 has deen
Since females generally do not narticicate in farm work
Consumers 15 cefined as “he nume

ber of consumer man-equivalents {a the household (see Table 3.1 earlier) and workers is the number of
male adult equivaients in the housenold who participate fn weeding, the primary labor bottleneck acsi-
vity [Mation, 1979].

bNo nuciear housekolds had more than 12 members, and no extended households had fewer than 4,

Source:

Survey Data
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the result of an increasing dependency ratio associated with household
expansion. While cultivatad land per capita declined among largér
households, this was primarily due to the smaller ratio of available
workers in larger households. .This is evident in the fact that the
ratio of land per worker rema‘-ad nearly constant across household size
categories in Sierra Leone, and showed only a slight declining trend
among the largest Nigerian households. In short, the data suggest that
systematic variation in family composition, and not in access to land,
was the underlying factor contributing to the lower incomes of larger
households. Moreover, this explanation was most applicable to the
Sierra Leone situation, characterized by lower man/land ratios.

A more detailed analysis of the life-cycle earnings pattern was
conducted on the Nigerian data by cross-tabulating houschold character-
istics according to nousehold size and age of the houschold head [Matlon,
1979]. The stages of family development were inferred by tracing patterns
across these two dimensions. Although a clear life-cycle income pattern
was observed, the strength and timing of the pattern was importantly
affected by the household's organizational structure (i.e., nuclear or
extended).

Among nuclear units, the highest incomes were realized by smaller
famiiies in relatively early stages of development. As nuclear units
developed, per capita incomes declined, with the most repid fall occurring
among large nuclear families with heads 50 years or older {Table 4.2).

An important exception was among families with heads aged 24 years or less
for whom incomes were also relatively low in spite of favorable household

member composition. The latter group may have been characterized by lack
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'Tﬁble 4.2 MEAN INCOME PER CONSUMER BY AGE OF HOUSEHOLD
HEAD FOR NUCLEAR AMD EXTENDED FAMILIES
IN NIGERIA (IN NAIRA)

Nuclear Housc¢holds Extended Households

Age of Household Income Per  Number of Income Per  Number of
Head Consumer Observations Consumer Observations
Less than 24 59.50 4 34.00 1

25 - 29 106.75 8 231.00 | ]

30 - 39 84.88 18 72.42 12

40 - 49 81.84 13 88.81 21

50 - 59 76.33 9 89.58 12

60+ 52.50 2 41.50 4
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of operating capital, 1imited land inheritance and by managemént in=
experience. The decline in incomes for extended families occurréd
later with respect to the age_of the head, with the most rapid decline
occurring in units headed by men aged 60 or greater. This group was
also associated with a sharp reduction in family size pointing

toward the disintegration of the extended unit.

Finally, a cross-tabulation analysis of the Nigerian data revealed
that three sets of households were significantly over-represented among
the poorest 30 percent of households: (1) families headed by persons
aged 60 years or greater; (2) families headed by persons less than 25
years old; and, (3) nuclear households consisting of seven or more resi-
dents (the mean household size). As a group these households constituted
only 18 percent of the sample, but included 47 percent of all households

1 In each case, households within

included in the poorest three deciles.
these poverty subsets were characterized by either extremely unfavorable
dependency ratios or by low land inheritance.

In summary, both the Nigeria and Sierra Leone data revealed that
systematic changes in demographic composition which are integrally
related to household growth and development contribute to a 1ife-cycle
income pattern. Moreover, it was clear in the Nigerian case that house-
hold structure importantly affects both the sequence and rate in which
families experience these general income stages. Households which main-

tained or adopted an extended structure as they developed enjoyéd consis=

tently higher incomes than advanced nuclear units.

IThis was found to be significant at greater than .001 usifg the chi
square test. .
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Although the number of exceptionsito these patterns show that
life-cytle factors accounted be'onlyﬁpari of overall inequality, these
results have three important implications. First, they indicate that
a proportion of poverty among fraditiona1 small farmers may be associated
with'faétors internal to the family. Only income transfers or production
interventions which reduce labor requirements would be effective in
alleviating this type of poverty. Second, since households currently in
poverty due to demographic factors represent stages through which most
families pass in the course of normal development, if a longer term
income concept were applied the degree of income equality would be even
higher than that observed. And third, with evidence of the declining
"popularity of extended family units in West Africa [Buntjer, 1970;
Goddard, 1973], these results imply a tendency towards greater risk of

impoverishment among the elderly.

The Effect of Political Status

It is recalled that the Nigerian data presented to this point were
obtained from a randomly selected sample of households. An additional
sample of six village political figures was purposively selected and

1 Table 4.3 shows that, as a

included in the data collection procedure.
group, these included some of the largest and richest households in the

study villages. Composed of large paternal extended households, they

o ]The village elites (masu-sarauta) for which data were cbtained
included the village heads in both Barbeji and Zoza, the most influential
hamlet head in Zoza, and the head-farmer (sarkin-noma) in each village.
See Hi11 [1972, pp. 295 and 316] for a discussion of these positions.


http:exceptions'.to
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Tab]e 4.3 - INCOMES, DEMOGRAPHIC MAKEUP, AND PROGRAM
PARTICIPATION OF VILLAGE ELITES
IN NIGERIA

Village Tenth Entire Random
Elites Decile Sample

Household Size

Family Size (average number of

persons) 19.5 6.3 6.7
Number of Wives 2.5 1.2 . 1.4
Average Size of Farm (Ha)

per household 11.4 3.2 2.5

per capita .58 .51 .37

Incomes
Income (M)
per household 2715 626 346
per capita 139 99 52
Participation in Government Programs
Number of contacts with Extension

Agent in last 5 years 5 0.3 0.3
Has bought fertilizer directly

from Gov't stores (% of Heads) 50% 10% 1%
Kilograms of groundnut seed rec'd

in State Gov't Relief Program 277 24 6
Kilograms of 1mproved groundnut

seed rec'd in seed multipli- :

cation program (Zoza only) 122 5 7
Kilograms on fertilizer received

on credit (Zoza only) 145 13 17
Percent of household Heads who

attended Adult Literacy 4 '

Classes - 50% 10% 8%
Percent of school aged

children in school 2 T | 6%

Source: Survey Data
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brovidesexamples of what has traditionally been considered the ideal
Haus& unit. With three times the number of residents per unit, each of
the six elite heads had two or more wives, compared with only 36 percent
of the random sample with greéfer than one. Moreover, they represented
a select group of particularly strong extended units in which still
active fathers were supported by a work force of several adult sons.

It is important to recognize, however, that they were clearly an atypical
subset of the most affluent.

The factors which account for the high incomes of thé elites were
not fully explored. A full appreciation would require an analysis of
family histories and a thorough understanding of the village political-
economy as it operates through the patron-client system. Unfortunately,
such data were not obtained. But because these elites constituted the
primary interface with the government at the village level, they provided
a useful case study of the possible implications of directing extension
efforts through local officials.

The data in Table 4.3 indicate that the elites enjoyed substantially
higher participation rates 16 all programs comparaed with both the overall
random sample and compared to households in the tenth deci]e.] The dif-

ferentials with respect to government inputs received were particularly

]Among the three study villages, two primary schools were operating
in Rogo, one in Zoza, but none in more remote Barbeji. Adult literacy
classes had also been offered in both Rogo and Zoza. A ¢ i1gle extension
agent, located in Rogo, was responsible for the three village area. Two
major input programs administered by the agent included groundnut relief
seed distribution in 1973 (in response to the drought of the previous
year), and seed and fertilizer distribution as part of the Kano State
seed multiplication program. Both programs involved faruer credit.
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significant. .In‘interpreting the latter figures, it is important to

keep in mind that extension agents were encouraged to work:through the
village political system in an effort to obtain maximum cooperation

from farmers. Indeed, in botﬁ'input distribution schemes observed, village
and hamlet heads were given considerable responsibility in the selection
of recipients and in subsequent disbursal. The abuses which resulted
from this approach, however, were quite apparent. Of the total ground-
nut relief seed distributed in the three villages, it was estimated that
19 percent was diverted for the personal use of the selecfed elites. And
in the Zoza groundnut seed and fertilizer distribution, it was estimated
that 16 percent of both inputs were retained by the village head and head
farmer.

A systematic effort was not made to determine the reaction of the
general sample to the well known shares taken by the village officials.
However, it was evident that many villagers, including the elites them-
selves, viewed such shares as appropriate to their positions as well as
being partial payment for helping to administer the distribution. Since
under some circumstances the village heads took on the responsibility of
covering the credit default of poorer farmers, their shares were also
viewed by some as payment for providing risk insurance. In any case, it
would be unrealistic to expect any effective pressure from below to reduce
such linkages.

Although King [1976] provides documentation of similar behavior
at the village level in other northern states, the extent to which the
observed case was typical of a more general phenomenon in Nigeria is not

known with certainiy. However, it is clear that with the development of
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more improved technoldg1¢a1‘packages,-the'Current mode of extension
act1vities may we]] resu]t 1n even greater diversion of 1nputs away

from 1ntended rec1p1ents



V. PATTERNS OF FACTOR USE AMONG
RURAL INCOME STRATA

Preceding chapters have described the size distribution of income
among rural households, discussed the implications of observed income
levels on the incidence of absolute poverty, and analyzed how several
socio-demographic variables contributed to variation in income per
consumer. We turn now to an analysis of production relationships which
underlie the household income distribution. In the present chapter we
examine how factor use levels for land, labor, and capital varied among
income classes. Subsequent chapters analyze the selection of enterprise
combinations and factors influencing factor productivity among rural

households.

Land Use

Many rural income studies conducted in developing countries have
found that access to land is the single most important determinant of
income. Indeed, lacking good income data, size of land holdings has
commonly been used as a proxy variable to stratify households into income
or welfare classes. But although the land proxy may have considerable
practical appeal in a land-short environment or where land tenure insti-
tutions result in restricted access to land, its appropriateness within
West Africa, which is characterized by low man/land ratios and generally
egalitarian land tenure institutions, is questionable. Indirect evidence
of an association between the amount of cultivated land and income was
seen earlier in the discussion of 1ife-cycle patterns. This relationship

will now be examined.directly.

82
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: Land}USe Ratterﬂs across income strata are shown in Tables 5.1
and 5.2.] It,is clear that in both countries household welfare, as
reflected in income per consumer, was not closely related to area farmed
per household. Simple correlafion coefficients calculated between land
and income per consumer were only .18 and .20 in Sierra Leone and Nigeria,
respectively. As expected there was a somewhat stronger association
between land per capita (or per consumer) and income per consumer, though
again the correlation is not high. An examination of regiona] coeffi-
cients suggests that the strength of the correlation 1ncréases with rising
population pressure. Thus in the most densely populated East (39 per-
sons/kmz), the coefficient was .37, declining to .34 and .25 in the less
densely populated North (23 persons/kmz) and South (26 persons/kmz). This
general pattern is extended with reference to the Nigerian data where
population pressure was greatest (50 persons/kmz) and the income-1land
correlation coefficient was also highest (.54).

The sizes of these coefficients as well as the relatively narrow
ranges within which land holding varied across income strata indicate
rather clearly that land use alone accounts for a relatively small pro-

2

portion of income variation.” Moreover, the weakness of using a land

]These figures refer only to areas actually cultivated. Most farmers
in Sierra Leone controlled considerably larger acreages and practiced a
brush fallow system for upland crops. Since the average age of brush is
about ten years, this indicates that in practice farmers controlled on
average roughly seven to nine times more land than is actually cropped in
any one year.

2For example, the ratios between the mean land per capita levels of
the richest and poorest deciles in Sierra Leone and Nigeria were both less
than 2:1. In contrast, the corresponding income per capita ratios in the
two samples were 17:1 and 6:1.



" Table 5.1

‘PERCENTAGE DISTRIBUTION OF HOUSEHOLDS AMONG LAND AND INCOME STRATA IN SIERRA LEONE

Cultivated

HORTH SOuTH EAST NATIONAL
" Land Per
- Household ) Terciles. Terciles Terciles . Terciles
(Ha) - o 1 2 AN 1 2 A 1 2 AN 1 2 AN
0-0.39 - 4 15 17 n o 7 6 5 15 17 0 10 4 N 8 _>8v
. 0.4 -1.60 -39 22 21 27 42 27 26 30 39 22 17 25 k. 24 22 28
. 1.62 - 2.82 35 9 10 20 26 k 7] k|| k)| n 44 28 35 k¥ 24 25 -7
2.83 - 4.03 n 20 10 15 13 15 12 14 0 n n 8 10 16 n 13
4.04 - 5.25 S 9 3 16 9 6 9 0 0 6 2 9 8 5 -7
. 5.26 - 6.06. 4 7 10 7 0 5 8 5 0 0 6 2 2 5 8 5
6.07+ 4 18 28 15 3 5 12 7 0 6 3 18 5 n 20 12
TOTAL 100 100 . 100 lod 100 00 100 100 100 . 100 100 100 100 100 100 100
Mean Farm S_lze (Ha) 2.07 2.65 3.53 2.72 2.43 2.43 2.9 2.57 1.26 1.78 2.59 1.83 2.07 2.46 13.15- 2.53
Cultivated
Land Per
Capita
(Ha)
0 - 0.19 32 AN 28 30 26 22 10 18 39 28 0 20 3 27 13 24
0.2 - 0.39 44 26 7 29 39 25 14 24 15 28 22 22 39 26 13 26
0.4 - 0.59 15 15 14 15 19 24 18 21 8 28 n 16 15 21 15 17
0.6 - 0.79 4 9 7 9 3 14 26 16 8 6 17 10 4 n 21 n
. 0.8 - 0.99 2 6 10 5 7 5 8 6 15 0 n 8 5 5 9 6
1.00 - 1.19 0 2 7 2 0 9 6 6 0 0 6 2 0 5 .6 4
1.20+ 4 13 17 10 7 2 20 9 15 n 33 20 6 8 21 14
TOTAL 100 100 100 100 100 100 100 100 100 100 100 - - 100 100 100 100 100
Mean Land/Capita (Ha) .29 .30 .46 .38 .47 .51 .68 .55 .30 .33 .47 44 .35 .37 .59 AF
Simple Correlation Land .2254 1410 .3483 .1808
Coefficients with - Land/
Income per Consumer Capita .3420 .2533 .3676 .3150 -
Gini Coefficient
on Land per Capita .4554 .4146 .2961 .4269

Source: Survey Data
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“Table 5.2 THE' PERCENTAGE DISTRIBUTION OF HOUSEHOLDS
831 AMONG LAND AND INCOME STRATA IN NIGERIA

Decile

Decile

Quintile

Cultivated Land
Per Household 1 2 2 3 4 9 10 AN
< .99 10 10 5 - 9 - 20 6
1-1.99 40 40 50 35 35 50 10 38
2 - 2.99 30 20 30 25 20 20 20 24
3 - 3.99 10 10 5 30 5 10 20 13
4 - 4,99 10 20 5 10 15 - 10 10
5+ - - 5 - 20 20 20 9
TOTAL 100 100 100 100 100 100 100 100
Mean Farm Size (Ha) 2.2 2.4 2.2 2.4 2.9 2.7 3.2 2.5
Cultivated Land
Per Consumer
< .29 40 20 30 - - - 10 13
.3 - .49 40 60 30 25 30 30 10 K}
.5 - .69 10 - 30 35 20 30 10 22
.7 - .89 - - 10 30 30 - 30 17
.9+ 10 20 - 10 20 40 40 17
TOTAL 100 100 100 100 100 100 100 100
Mean Land/Consumer

(Ha) 46 .45 .46 .65 .71 .89 .84 .63
Simple Correlation Land A .2045
Coefficients with Land/Consumer .5428
Income Per Consumer
Gini Coefficient
on Land Per Capita . 3205

4calculated as the simple average of household observations.

Figures reported in Matlon [1977, 1979] were calculated as weighted

averages.

Source: Survey Data
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proxy alone as a means of identifying poverty households can be seen
by examining the distribution of households among the sma11gst land
classes. Among the national sample in Sierra Leone, approximately 26
percent of the households included in the third tercile farmed land
holdings amounting to less than .4 hectare per capita, and nearly 13
percent of these richest households farmed less than .2 hectare per
capita. The most striking results were evident in the North where 28
percent of the third tercile farmers were in the lowest land strata,
a proportion almost precisely ejual to the regional distribution.

An important factor underlying these results was income earned in
non-farm enterprises and its generally inverse relationship with land.
Data summarized in Table 5.3 and 5.4, for exampre, show that among the
third tercile households who farmed less than .2 hectare per capita,
nearly 60 percent of income was earned in non-farm occupations. Similar
earnings patterns are reflected in the Nigerian data. These tables also
show that the relationship between the percentage of non-farm income and
land status was not linear, but distinctively U shaped in all areas. That
is, the proportion of income earned off-farm was highest among the most
land short and among the most land abundant households. It is likely
that the former set includes households who snecialized to a greater extent
in off-farm enterprises whereas the latter group includes households who
were in a position to reinvest revenue gained from surplus agricultural

production in non-farm enterprises.

Land Tenure

Most land is communally owned in both Sierra Leone and Nigeria with

usufructuary rights held by individual households. The majority of
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Table 5.3 PERCENTAGE OF INCOME EARNED FROM OFF-FARM SOURCES

BY LAND AND INCOME STRATA [N SIERRA LEONE

Cultivated NORTH SOUTH EAST NATIONAL

Land Per - —
Household Terciles . Terciles Terciles Terciles

(Ha) 1 2 1 2 ] 2 1 2 AN
'0 - 0.9 52 46 68 3! - 27 43 N 1N 14 « 120 42 40 65 48
0.4 ~ 1.61 23 28 29 % 2 21 27 24 16 23 k 17 25 19 28 23
1.62 - 2.82 4 18 4 10 28 21 16 21 - 7 2 6 13 16 117 15
2.83 - 4.03 8 10 7 8 17 25 16 19 9 3 4 9 12 1 1 13
4.04 - 5.25 -8 1 23 1 19 8 ] 12 - - 5 5 8 W 4§ N
5.26 - 6.06 4 1 n 10 19 20 2 16 - - 15 15 s 7 N 13
6.07+ 19 12 1% 14 37 19 7 17 8 28 11 16 15 15 15 18
TOTAL 18 19 27 27 20 18 16 18 25 15 9 23 20 19 20 20
Cultivated

Land Per

Capita

(Ha)

0-0.19 -4 3 59 30 26 19 4 26 107 16 - 7N 23 29 S8 k]
0.2 - 0.39 16 15 27 17 18 20 20 19 5 18 2 mn 17 17 19 17
0.4 - 0.59 -2 6 8 4 22 30 1§ 23 19 6 16 12 N 17 1§ 15
0.5 - 0.79 -19 18 5 § 17 19 23 21 3 4 2 3 -4 15 16 14
0.8 - 0.99 =59 8 7 -2 19 8 14 2 - 10 6 6 10 N 7
1.00 - 1.19 - 9 7 7 19 15 12 18 - - 2 2 « 15 9 12
1.20+ 19 14 19 17 41 18 10 18 8 21 N 1§ 21 1§ . 17
TOTAL 18 19 27 23 20 18 16 18 28 15 9 23 20 19 20 20
Simple Correlatfon Land -, 1544 -.1989 -,3409 «.1720
Coefficient with

Percent Non-farm Land/

Income Capita -,2204 -.0978 -,3307 -, 1602

Source:

Survey Data
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Tab]e 5 4 THE PERCENTAGE OF INCOME EARNED IN NON-FARM
. ENTERPRISES BY LAND AND_ INCOME STRATA

IN NIGERIAZ

Decile

Decile Quintile

Cultivated Land

Per Household (Ha) 1 2 2 3 4 9 10 AN
0- .99 42.5 55.6 20.0 - 63.8 - 79.7 56.7
1-1.99 38.0 21.4 25.3 27.9 33.4 45.5 22.5 30.8
2 - 2.99 6.6 32.5 21.0 22.7 28.4 56.5 38.9 26.1
13- 3.99 6.7 22.2 5.2 16.0 2.2 27.9 19.8 15.4
4 - 4.99 27.7 1.6 4.4 3.8 35.8 - 13.2 18.4
5+ - - 16,4 - 36.2 10.8 32.7 27.6
TOTAL2 24.5 25.3 21.3 22.6 27.9 36.4 37.0 26.7
Cultivated Land

Per Consumer (Ha)

0- .29 28.4 37.0 32.5 - - - 87.4 3.2
.3 - .49 25.2 28.3 16.8 36.0 51.0 75.5 71.9 37.3
.5 - .69 27.7 - 12.9 16.5 27.8 26.1 19.5 19.5
.7 - .89 - - 25.7 21.7 22.4 - 33.4 24.5
9+ 6.7 3.9 - 3.7 28.7 21.1 24.6 18.8
TOTAL? 24.5 25.3 21.3 22.6 27.9 36.4 37.0 26.7

8Calculated as the simple average of household observations.

Figures reported in Matlon [1977, 1979] were calculated as weighted
averages for each stratum.

Source:

Survey Data
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Table 5.3 PERCENTAGE OF INCOME EARNED FROM OFF-FARM SQURCES

BY ‘LAND AND INCOME STRATA IN SIERRA LECNE

Cultivated NORTH SOUTH EAST 'NATIONAL

Land Per -

Household Terciles . Terciles Terciles Terciles

(Ha) 1 2 1 2 1 2 1 2 AN
0-0.39 52 46 68 31 - 27 43 A 19 14 - 120 42 40 65 48
0.4 - 1.6 23 25 29 25 24 21 27 24 16 23 3 17 25 19 28 23
1.62 - 2.82 4 18 4 10 28 21 18 2 - 7 2 6 13 16 17 15
2.83 - 4.03 8 10 7 8 17 25 16 19 9 3 14 9 12 4 13 13
4.04 - 5.25 -8 1N 23 M 19 8 5 M - - 8 5 8 17 4 N
5.26 - 6.06 4 M N 10 19 20 2 16 - = 15 15 § 17 1N 113
6.07+ 19 12715 "14 3y 19 7 17 8 28 N 16 15 15 15 15
TOTAL 18 19 27 22 20 1€ 16 18 25 15 9 23 20 19 20 20
Cultivated

Land Per

Capita

(Ha)

0-0.19 -4 33 59 30 26 19 41 26 107 16 71 23 29 58 34
0.2 - 0.39 16 15 27 17 18 20 20 19 5 18 M- 17 17 19 7
0.4 - 0.59 .2 6 8 4 22 30 15 23 19 6 16 12 11 17 15 15
0.6 - 0.79 <19 18 5 5 17 19 23 21 3 4§ 2 3 -4 15 16 14
0.8 - 0.99 -59 8 7 -2 19 4 8 1B 2 - 10 6 6 10 N 7
1.00 - 1.19 - 9 7 7 19 15 12 15 - - 2 2 - 15 9 12
1.20+ 19 14 19 17 4 18 10 18 8 21 M 18 21 6 - 17
TOTAL 18 19 27 23 20 18 16 18 25 15 9 23 20 19 20 20
Simple Correlation Land «,1544 -.1989 -,3409 «.1720
Coefficient with }

Percent MNon-farm Land/

Income Capita -.2204 ~ -.0978 «.3307 -.1602

Source: Survey Data
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hO)dings,jnﬁSierra'Leone are obtained through inheritance or through other
f;fémiiy,gettTements;~ Fees paid for use of land (on rental,. pledging,
’fob?Bedéﬁﬁg'arrangements)fwgfe_nbminal averaging Le 1.50 per hectare for
.}hbiand'fieIds:and,Le 1.90 for ﬁWamp land. Although there were signi-
ffCaht inter-regional differences in cost of land--with land costs highest
~in the Southern Coast and‘Northe?n Plains, and lowest in the Moa Basin--
_:there was no appareht asgociation with population pressure [Spencer and
~ Byerlee, 1977]. Thé average payment made for land was approximately Le

' 5.00'per?h005ehold with no correlation with income status. In short, land
tenure institutions reflected oh]y the beginnings of a land market and
-n¢ mechanisms were appafent which may have operéted to the disadvantage

of smaller or lower income farmers, _

Five tenurial arrangements were observed in Nigeria reflecting a

‘somewhat more monetized land market than in Sierra Leone. Fifty-eight
- percent of farmed areas consisted of inherited fields, purchased fields
constituted 20 percent, rented fields constituted 16 percent, p1edged1
fields représehted 4 percent of farmed area, and 3 percent of total land .
had been cleared out of the brush by the current operator. It is notable

that only the percehfage of land held as pledged fields showed a consistent

and positive association with income status, reflecting the concentration

_ ]P1edged (jingina) fields are those for which use rights have been
temporarily transferred as collateral on a loan. Use rights remain with
the loaner until repayment is completed. While only a small proportion
of all cash loans involved the pledging of land, pledging is not uncommon
in those cases where the magnitude of the loan is high and the borrower

1s considered to be a default risk. Many such transfers become equivalent
to purchases over time.
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of creditor househo1ds awong the upper income strata. But even this wae
_re]atively m1nor varying between zero in the lowest decile-to onty 10
‘percent among households in the richest decile.

: Theicost of land 1n.N1ger1a was substantially higher than in Sierra
Leoqgi"in'part due to the‘hfghereland pressure. Nevertheless, land
oherges we]l below the value of land 15 production. The average rental
feelforopland fields was approximately N 5.00 per hectare for upland
fields and N 26.00 for lowland fields. 451noe oh]y e smal] proportion
~of fields had been obtained through peyment, the average cost of land
per houseold was only N 2}00. Again no systematic biases against lower
income farmers were apparent. Finally, an analysis of land holdings by
type (upland or lowland) in Nigeria showed that in only one village
(Barbeji) did higher income households control a significantly greater
proportion of the high value lowland soils than did middle and low income
households.

In short, the available evidence does not suggest that land use
explained a substantial proportion of either income variation or the
incidence of low incomes. While the correlation between land use and
income was highestxin areas}characterized by greater population pressure,
even in. those areas the continued ava11ab11ity of land through traditional
communal land tenure systems combined with access to non-farm employment
’reduced the income effect:of the 1ahd.constra1nt; However, a comparison
 of‘Fhe SierravLeone‘and Nigerian reeults, as well as patterns within
1Sierra Leone suggeste”that W1th increasing population pressure and further

'commercia]iZation of the land market, access to land will become an



: increasingly important determinant of 1ncome and’ a possibie source of

iincreased inequaiity.

Labor. Use

Emp]oyment in both Sierra Leone ‘and Nigeria foiiowed distinctiy
'seasonai patterns ref]ecting ‘the annua] distribution of rainfall-and the
dominance of farm 1abor. Labor peaks occurred’ duringgdune and July,
and a slack agricultural period exterded from January through March in
Sierra. Leone and from Decemberfthrough'Apri] in Nigeria. ‘Annual employ~
ment ieveis for al]tactivities; farm and non-farm, were substantially
ihigher in Sierra Leone'(approximate]y 1,500 hours per adult male) than
in Nigeria (roughly 709'hours_per adult male). This difference was due
to two factors. First, the;cropping,season extends for roughly 170 days
in Sierra Leone compared to only 120 days in Nigeria. Second, the bush
“fallow rice cultivation system practiced in Sierra Leone requires con-
siderably more labor per unit of land than- does the continuous cultiva-
tion of sorghum, millet, and groundnut practiced in Nigeria. The average
1ahor per hectare'required'for upiand rice in Sierra Leone, for example,
:was 1840 hours compared w1th oniy 675 hours per hectare for the most common
upiand crops in northern Nigeria 'A_fina] critical difference between
the two study areas regards the role of women. - In Sierra Leone women
prov1ded approximate]y 40 percent of’ farm 1abor compared. with an insigni-
'ficant proportion among . the predominate]y Mosiem ‘households in the Nigerian
'sampie . Females in both areas were active in non-farm activities, although
vfor reasons discussed eariier, such data were not obtained in Nigeria.

Emp]oyment profi]es for each country are summarized in -Tables 5.5

fand 5 6 Within Sierra Leone hours of recorded 1abor were highest among
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Table 5.5 AVERAGE HOURS HORKED PER MONTH BY ADULT MALES
: - AND FEMALES BY ACTIVITY, REGION, AND INCOME
CLASS IN SIERRA LEONEA

*NORTH SOUTH EAST

‘ ol Tercile Tercile Tercile
‘Sex . Perlod" Sector 1 2 3 A 1 2 3 A1 1 2 3 AN
Male Al Year ~ Farm 95 114 110 105 83 8 91 84 76 80 73 77
el Hired Labor 15 15 N 14 10 13 W 12 6 5 1 5
Non-Agricultural 8 14 25 14 16 22 26 21 1 1’8 9 1
Total Hours 118 142 145 133 109 118 131 N8 93 100 84 - 94
Peak Farm 130 158 147 144 99 103 12 104 98 93 91 97
~ (June- Hired Labor 21 13 1N 15 g 10 10 10 6 6 a 4
August) Non-Agricultural 3 10 19 9 13 25 23 21 12 7 8 9
Total Hours 153 181 177 168 122 137 146 134 116 112 99 110
Slack Farm 52 68 68 61 68 58 72 65 - 68 67 65 67
(January-  Hired Labor 12 19 19 16 13 17 16 15 11 8 2 8
March)  Non-Agri cultural 15 20 30 19 14 17 24 17 11 18 15 15
- Total Hours 78 106 17 96 95 92 112 97 90 93 82 89
Fesale A1l Year Farm 66 70 70 68 46 59 54 54 45 59 67 56
Hired Labor 1 2 2 2 5 4 3 4 4 4 a 3
Non-Agricultural 14 14 717 14 15 21 20 19 13 11 13 12
Total Hours 80 8 89 84 66 85 78 77 62 74 8 72
- Peak Farm 105 110 115 109 74 87 86 83 80 104 99 94
(June Hired Labor 2 3 'a 2 4 3 2 3 3 2 - 2
August) Hon-Agricultural 6 8 12 8 11 14 17 12 12 7 8 9
_ Total Hours N2 120 127 M9 89 104 106 98 94 114 107 105
~ Slack Farm 18 31 30 25 14 21 24 20 19 22 42 26
(January-  Hired Labor 1 2 5§ 2 1 3 a 2 5 4. a &
‘March)  Non-Agricultural .23 18 22 20 19 28 30 25 14 20 22 19
o 51 58 47 ¥ 52 54 48 38 47 64 48

‘Total Hours

- 3Less than one,

- Source:

Survey ‘Data

42



Tab]e 5 6 AVERAGE HOURS WORKED PER MONTH. BY ADULT
: i 'MALES 'BY ACTIVITY AND_ I
'CLASS IN NIGERIA2»

93

gCOME

Perjdd’?

Sector

Income Class

Low Middle " High AN

ATl Year ~ Famm 3.6  53.8  45.0  45.3
- | Hired Farm Labor 5.5 1.8 0.6 2.5
Non-Agricultural 13.1 7.3 7.6 9.1
. Total Hours 54.2 62.9 53.2: 56.9
Peak Farm 70.2  107.3 85.3  88.6
(May-duly) Hired Farm Labor 9.5 1.2 1.5 3.7
' Non-Agricultural 10.1 1.5 2.8 4.5
. Total Hours 89.8 110.0 89.6 9.8
Slack Farm 10.9 16.7 12.7 13.6
(January- Hired Farm Labor 3.3 2.7 - 1.9
April) Non-Agricultural 13.3 8.5 7.6 9.6
Total Hours 27.5 27.9 20.3 25.1

Number of persons observed 20 24 24

4Travel time to and from places of employment as well as work

within the family compound are not included in these figures.

biince labor data were obtained only from the intensively inter-
viewed sample of 35 households in Nigeria, only those households have
been included in this table.

Source:

Survey Data
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_.bothfmeh?ahd women,ih the drier and poorer North, and lowest in the
{East; This refleotéffﬁef§ubstantf211y;higher levels of farm labor
*Qﬁich occofred in the‘North'dqring the Jooe to August labor bottleneck
period. :Ddring this period the average Northern aduit male worked 144
hours per month on:hisifarm compared with 104 and 97 hours per month

in the,SOutH,and East reepectively; In contrast, slack season employ-
ment levels for both men and women were nearly identical across regions.
The data also show that non-agricultural employment was more important
in the South for both men and women, but showed the widest seasonal varia;
tion in the North. Finally, hired labor employment was least important
in the East where it provided less than 5 percent of total employment
for males, compared with approximately 13 percent in both the North and
South.

In view of these structural differences in employment among regions,
it is hardly surprising that few consistent patterns emerged when examining
labor profiles across regional income strata. For example, while the
Towest levels of annual employment occurred among poor males in the North
and South with the greatest hours recorded for high income males in those

'regions, in the East emp]oymeot 1eve1$ were in fact lowest for high income
males, and highest for males in middle income households. The changing
compositian of emp]oyment across income strata also reflects patterns
peculiar to each region. Although hours of hired labor show the antici-
pated though weak 1nverse relationsh{p with income status in the poorer‘
Nofth and 1n'the'East, a direct reletionship was evident in the South.

It 1s particu]arly 1mportant to note the high level of peak season

h1red labor employment among the poorest househo]ds in. the North, nearly
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'f21 hours per month, reflecting considerable dependence of the nation's
-f7poorest househo]ds for emp]oyment in. weeding operations. It is also

f notabie -that -in both the South and North non-agricu]turai emp]oyment
i‘important]y off-sets underemp]oyment during the s]ack farming period
only among high income households. Indeed the lowest Ievels of empioy- |
ment were recorded among poor Northern farmers during the dry season--
less than 78 hours per month.

Average hours of employment for adult males in Nigeria are presented
in Table 5.6. The figures show that overall employment levels were
extrémely low averaging less tnan 57 noure per month for the entire year,
and,lessithan 97 hours per month during the peak period. It is particu-
larly important to note that when only labor ‘on own fields is coneidered,

Tow income farmers worked theileast hours, less than 70 hours per month
even during the busiest months.

As in'Sierra Leone, the causes of Tow on-farm employment among the
poorest households is not clear, but: probably reflects the combined
effects of several factors. First, as in Sierra Leone the calorie short-
age experienced by the poorest households may havefiimited.the'potentiaT
energy output of‘low income workers. Second, although- poor farmers worked
‘the least hours per unit area the'marginalnvaiue~product of labor was
lowest among low income workers. That is, declining returns to labor

‘ setvin at an‘eariier,pOint in the‘prodGCtion,fUnction of poorer farmers.1

-And,third,"in order to generate an immediate cash inflow low income males

1Factors contributing to the 1ower productivity of low income -farmers

are - examined 1n some. detai1 in Chapter VII "
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'ailocated a substantia1 proportion of their iabor time to off-farm
.activities. On an annua1 basis, low income males spent 34 ‘percent
?of their tota1 work” time in off-furm activities, compared to only 14
jpercent among ma1es in each higher income stratum. And during the peak
tfarming months, when their cash and food reserves were at a minimum,
liowiincome males allocated 22 percent‘of their work time off the farm.
- This compared to less than § percent among adult males in higher income
households.

~ In.view of the low overall employment levels, it might be argued
' that labor time as such was not a significant constraint limiting incomes
among poor farmers. However, two additional factors must be considered.
Time=engageo in job search activities and in travel to and from off-farm
employment were not accounted for in either survey. ‘If such activities
consumed a substantial amount of time, then the available labor time for
low income workers may have been considerably less than is implied in
these figures. Second, the competition between farm and off-farm work
consistedvnot only of restrictions on the total hours available for own
'farm work, but a1so when such work could be done. To secure regular
wage. employment, 1t was necessary that 1aborers be available when requested,
~ thus interrupting’or postponing operations on their own fields. The
effect:that»workvdiscontinuity may have had on the farming productivity

of-lower,income;households'is examined in Chapter VII.

Cagital Use
/'; | Typical of much of Nest Afr1ca, the farming systems observed in

'both;Sierra Leone and*Nigeria generaliy embod1ed traditionai hand tool
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: techno]og1es, and as a result and 1eve1 of cap1ta1 use was extremely
'1ow, N1th the exception of a sma11 number of mechanized farmers 1in
'tﬁe Bo111ands (7 household observations) and Riverain Grass]ands (14
-househo1ds) in Sierra Leone, the use of capita] equipment to substitute
~ for labor 1n farming was extremely 11m1ted Tractors were used in these
areas primarily for ploughing and harrowing of rice f1e1ds.]
The stock value of farm:too1s;pef hOuseho1d averaged Le 21.45 for
all Sierra Leone farmers; representing an average annual user cost of
only Le 2. 512 (Table 5.7). The stock value of farm too]s‘1n Nigeria was
even 1ower at N 8.55 representing an annualized cost of less than N 1.50
(Tab]e 5.8). It is 1mportant to note that non-farm capital stocks per
household were roughly double the value of farm equipment in both coun-
tries at Le 42.46 in Sierra Leone and ¥ 17.19 in Nigeria.
‘Farm variable costs shown in Tables 5.7 and 5.8 include the value of
fertilizer, seed, machinery hire, and hired labor. Payments to hired
labor were the dominant component representing 70 percent of farm variable

costs in Sierra Leone and 64 percent in Nigeria. This was followed by

seed costs (26Ipercent in Sierra Leone and 27 percent in Nigeria), machinery

]The financial cost of tractor hire seruices have been included in
Table 5.7 as payments by farmers under variable costs, and include a sub-
~ sidy of 85 percent [Spencer and Byerlee, 1977].
2Annua] user costs were calculated as:

rV

1- (1+r')'n

where Kis the annual service user cost, V is the acqu151t1on cost of the .
asset r 1s the. discount rate, and n is the expected life of the asset.

K:
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‘Table 57 USE OF:CAPITAL IN FARM AND NON-FARM ENTERPRISES
" 7" 757 7L UBY.REGION AND INCOME STRATA IN
SIERRA LEONE (IN LEONE)

NORTH =~ SOUTH EAST NATIONWIDE
Terciles Terciles Terciles Terciles
1 Al 1 2 3 A1 2 3 A1 2 3 AN

1. VARIABLE COSTS

Per household :
Farm 90 107 116 104 86 99 86 91 46 64 77 63 82 97 96 92
Non-farm 11 24 .40 25:- 6 4 4 5 3 S5 4 4 7 18 12 13
Total 87 100 148 129 91 92 14 96 44 65 78 67 79 100 105 96
Per Hectare (farm) 68 55 34 53 43 55 35 46 49 41 29 40 §5 52 36 48

2. ANNUAL USER COST

Per household '
Farm 3 3

2 3 3 3 2 3 2 2 2 2 3 2 2 3
Non-farm 13 W4 7 12 3 a 3 2 2 a 1 1 71 6 4 6
Total 15 17 9 14 5 3 5 4 4 3 4 310 9 7 8
Per Hectare (farm) 2 2 a 2 2 2 a 2 a 2 a a 2 2 a2
3. CAPITAL STOCK
Per household
Farm - 26 24 22 24 25 18 23 22 11 13 16 13 24 20 21 21
Non-farm . 41 83 101 76 20 12 19 16 31 26 13 24 31 52 42 42
Total 66 107 123 100 45 30 42 38 42 39 29 37 54 72 63 64
Per Hectare (farm) 19 23 17 20 14 12 1313 9 7 & 7 16 15 14 15

3| ess than one.

Source: Survey Data
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Table 5.8 CAPITAL USE IN FARM AND NON-FARM ENTERPRISES
;o BY. INCOME STRATA | "IN NIGERIA' (IN NAIRA)

~ Income Class

Tectie

~ Quintile

) Decile
1 ZE -2 3 4 9 10 AN

Farm Enterprises . ’
- Value of Capital Stock 6 10 9 5 10 9 13 9
Variable Costs 33 4 74 33 10 67 89 65

Non-Farm Enterprises

Value of Capital Stock 4 12 24 7 36 3 20 17
Variahle Costs 47 175 1D7 B5 334 495 707 242

Source: Survey Data
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hire»(Z"percent,‘only in Sierra Leone). Chemical and organic fertili-
zers were an insignificant component in Sierra Leone at less than one
percent, but represented 9 percent of variable costs in Nigeria (3
percent inorganic and 6 percent organic). It should be noted that only
machinery hire and fertilizer necessarily entailed cash expenditures in
Sierra Leone, with the bulk of seed coming from own stocks and hired
labor generally paid in-kind. Cash payments for hired labor were con-
siderably more important in Nigeria, where 78 percent of labor costs
represented cash expenditures. In almost all instances in Sierra Leone
and Nigeria non-farm variable costs reflected cash payments.

| Examining capita1 costs across income strata, the data show ihat in
both countries higher income households held somewhat greater stocks of
farm equipment, but the association with income status was not strong.
Because most households were hand tool cultivators, the relatively minor
variation largely reflects differences in the size of inventories and age
of tools rather than in the types of capital employed. Farm variable costs
showed a weak positive correlation with income status in Sierra Leone,

and a considerably stronger relationship was evident in Nigeria. The
latter primarily reflected greater labor hiring among higher income house-
holds. The use of both fixed and operating capital in non-farm enter-
prises was substantially greater among higher income households only in
the North of Sierra Leone and in Nigeria. The very high level of expendi-
tures incurred by high income households in Nigeria represented partici-
pation in highly profitable dry season trading activities. In the North
of Sierra Leone these generally reflected expenses incurred in salt water

fishing.
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- In interpreting the.capita]SUse‘figuresffgr;bothvfarm'aﬁd<n0n-farm
‘énterprises, it is important to'recaII’the rélati#ély,nérrOW fange of
technologies represented in both samples. Thus, the observed varfation
in capital use with income stafus reflects primarily the effect of two
factors--differences among income strata in enterprise selection, and
in scale of operations--both of which were influenced in part by access
to cdpita]. Although it is not possible to infer from an examination of
use levels alone whether capital shortage posed an important constraint
to incomes, the data do suggest that capital availability may have been
most closely related to higher incomes through investment in non-farm
enterprises and to a lesser extent through labor hiring in farming
activities. It is particularly important to note that this was most
evident in Nigeria, area of more limited farming opportunities due to
greater population density, lower rainfall, and more extended dry season.
Further analysis of the effect of capital requirements on the selection
of both farm and non-farm enterprises and in turn on returns to 1labor

is presented in the next chapter.



‘VI. HOUSEHOLD ENTERPRISE COMBINATIONS IN
'SIERRA:LEONE-AND NIGERIA

Rura1 households in. both ‘Sierra Leone and Niger1a generally engaged

1 This represented a

1n a wide range of farm and non-farm enterpr1ses.
diversification strategy to minimize the risk of crop failure, a means
to spread the demand for labor more evenly throughout the year, as well
as an attempt to vary the domestically produced diet. Depending on

the cost and returns characteristics of individual enterprises, it is
_clear that the mix of enterprises could importantly influence aggregate
househo]d incomes.

Enterprise combinations were analyzed to test two hypotheses which
are central to our understanding of income distribution. First, in view
of the wide inter-regional income differences observed in Sierra Leone,
we test whether conditions in the poorer and less humid North restricted
northern households to engage in a distinct set of low returns enterprises.
Because only the Sierra Leone survey included varying ecological condi-
tions, this is examined only in that case study. A second hypothesis is
based on the preceeding results which showed that capital use tended to
be positively related to household income status. Using data from both
Sierra Leone and Nigeria we test whether higher income households engaged
1n more capital intensive enterprises which in turn generated higher
returnsito land or labor. Because of differences in the nature of the

'data,between‘case studies, this chapter examines each country in turn.

3[1979;Analys1s in this chapter is 1arge1y from Franze1 [1979] and . MatIon

102
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Sierra Leone

Enterprise Returns
A detai]éd‘dnaTysis of»qugeté and seasonal labor requirements for

fhe'majof”farﬁ énd noﬁ?%érm enterprises in Sierra Leone has been
preéented]in Spencer, Byefiée. and Franzel [1979]. Data on enterprise
returhs;hgve‘beeh'asgtéaéted from that study and are summarized in
Table 6.1.]:‘To facilitate comparison, enterprises have been ranked
acédrdfﬁg'to returns to labor and.a breakdown of regional returns is pro-
vided. The data show that returns tended to be higher in hon-farm_than
in farm enterprises. Of the seven highest returns enterprises, only
threeé-cocoa, meéﬁ%nizédfaoliland Rice, and mangrove swamp rice--were
farm gnterprises, Qhereas four out of five of the low returns enterprises
were‘upiahd annual crops produced for home consumption. Moreover, inter-
regional cdmpakisons show that returns per hour were consistently lower
in the Noffh thah in the rest of the country. For example, returns were
Towest in the'North for upland rice, inland swamp rice, oil palm, and
lanrfsd1&fodf,-enterprises which account for more than half of rural
“1n¢6més;détiona11y. | |

| ”A brggkdown of éhterprise”emphasiS“among national income strata is

SHOWA§in;T§b1é 6.2;, Both hand and mechanized Boliland rice and blacksmithing

‘“]In‘the'caICulation of budgets presented in the following sections, only
enterprises which represented at least 10 percent of labor or income
in at least one percent of households were included. Excluded enterprises
include fruits, other vegetables, hunting and gathering, animal production,
and other cloth work., The contribution of animals to rural income is pro-
cedure was not specifically designed to collect information on income from
animal production. Moreover, many cattle farmers are nomadic and thus could
not be easily studied. '
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Tab]e 6 1 FARM AND NDN-FARH ENTERPRISES CLASSIFIED
: ACCORDING 0. NET RETURNS. PER MANHOURa

“Returns to Labor .
. ~ By Region (cents/hour) o S
Returns Category T, e ~ Number of

;and ‘Enterprise . North  South East  National  Observations

Low :

~ Fundi 5.4 - - 5.4 33
‘Labor Sold Out 5.9 7.8 7.5 6.9 228
Upland rice 6.9 7.7 10.8 7.9 227
Groundnuts - 12,2 5.9 - 9.9 62
Onions-peppers-tomatoes 10.0 - - 10.0 25

Middle .
Carpentry b - - - 12.1 16
Inland Swamp Rice 11.1 -15.8 15.8 12.5 46
Coffee - - 16.8 16.8 27
Cassava - 23.7 - 19.9 79
Riverain rice (mech ) - 23.8 - 23.8 12
011 Palm (wild) 16.0 28.1 44.8 25.4 120

High
BTacksmithing - - 27.7 14
Mangrove rice - - 27.9 - ' 11
Tailoring - - - 32.1 19
Cocoa - - 33.5 33.5 13
Boliland rice (mech.) 35.7 - - 35.7 9
Fishing (saltwater) 36.8 - 36.8 13

aOnly households -for which an enterprise accounted for more than 10
per cent of total household labor or income are included in the computation
of net returns for that enterprise (exception is labor sold out for which
all households selling labor are included). Blanks are shown above where-
there were less than 10 households in the given region meeting the above

criteria,

bFigures for the South and East have been combined due to an 1nsuff1c1ent
number of cases for each reg1on individually.

'",;,Source: _Sqrvey Data
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Table-6.2 ENTERPRISE.ENPHASIS AMONG INCOME-STRATA IN STERRA LEONE

Percent of Households in Which Enterprise:

Contributes Greater Contributes Greater
Than 10% to Labor or Income . Than 30% to Labor or Income
Decile Tercile Decile Decile Tercile - Decile
_ A 1 1 2 3 0 1 1 3 10
"FARM. | , _ "
Rice o L ‘
Upland Rice™ 87.5 88.8 76.5 69.4 56.2 g87.5 81.6 69.7 61.2 43.7
Inland Swamp 18.8 24.5 27.3 28.6 37.5 9.4 14.3 6.1 9.4  18.7
Mangrove 0 0 1.0 3.1 3.1 0 0 0 3.1 3.1
Boli]and rice (hand)* 0 1.0 4.5 7.1 6.2 0 - 1.0 3.0 4.1 3.1
Boliland rice (mech.)* 0 0 2.3 6.1 6.2 0 0 2.3 5.1 3.1
Riverain rice (mech. 31 31 45 41 94 3.1 . 2.0 3.0 41 9.4
Other Annuals : .
un 15.6 16.3 9.8 7.1 6.2 3.1 3.1 2.3 1.0 3.1
Cassava 18.8 25.5 28.8 28.6 25.0 6.2 9.2 7.6 3.1 3.1
Groundnuts* 15.6 19.4 28.8 17.3 18.8 0 0 3.8 3.1 6.2
Onfon-Peppers-Tomatoes* 3.1 4.1 12.1 8.2 12.5 3.1 4,1 8.3 5.1 9.4
Other Vegetables* 15.6 .16.3 10.6 4.1 6.2 0 1.0 0 0 0
Tree Crops
FFUIES% 0 s.1 2.3 0 0 0 0 0 0 0
Cocoa 6.2 5.1 5.3 8.2 12.5 0 1.0 1.5 2.0 3.1
Coffae 6.2 12.2 9.8 11.2 6.2 0 4.1 1.5 3.1 3.1
Animals 31 2.0 0 0 0 0 0 0 0 0
NATURAL RESOQURCES :
Wild 011 Paim 37.5 43.9 40.1 36.7 34.4 25.0 23.5 10.6 19.4 15.6
Fishing-Saltwater® 3.1 2.0 8.3 6.1 15.6 0 1.0 5.3 6.1 9.4
Hunting and Gathering 3.1 v 2.0 2.3 2.0 0 0 1.0 0 0 0
SMALL-SCALE INDUSTRIES '
ailoring 3.1 4.1 4.5 6.1 15.6 31 .1 2.3 4.4 9.4
Carpentry* 6.2 2.1 45 0O 0 3.1 1.0 1.5 0 0
Blacksmithing* 0 0 3.8 8.2 3.1 0 0 0.7 5.1 3.1
Spinning-Weaving 0 0 1.5 1.0 . 0 0 0 0 0
Other Small Industries ~31 s.1 3.8 3.0 6.2 0 3.1 07 1.0 3.1
TRADING . 31 1.0 3.8 20 O 31 20 0 0 0
HIRED LABOR* 40.6  39.8 20.5 18.4 21.9 9.4 8.1 4.5 3.1 0

" Source: Survey Data

*Indicates that the percent of households in which the enterprise contributes greater than 10
percent to labor or income differs significantly among terciles’ according to a chi- square test (at
the 10 percent significance level).
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" were significantly morepimportant;enterprises among high income house-
;hajag; ,In'contraStsia_Significantly,greatervprOportion of *low iricome
1'farmers?were,importantly*engagedzin upland rice, fundi, other vege-
taoles, fruits, and‘hired 1abor. lhese data indicate rather clearly
the'importance”of\upland rice’in the farming systems of the lowest
income households Eight-eight percent of households in the poorest
‘ decile specialized] in that enterprise compared to only 44 percent of
households in ‘the tenth decile. \‘ |

By comparing these’ results with Table 6.1 earlier the data suggest
that enterpriseuemphasis did contribute to income variation among income
strata'nationally.ﬂ For example, with the exception of hand Boliland
rice, each of the'enterprises emphasized by high income households was
classified as a high returns enterprise, whereas all enterprises which
were significantly more important among low income households were

classified as low returns enterprises.

Impact of Enterprise Choice on Regional and Strata Income Disparities

. The effect of enterprise choice on income disparities among regions
and across income strata mas formally tested through expected returns
analysis. The analysis was conducted in two steps. First, the average
net]return>to‘either land or labor was calculated for the sample subset
within which a comparison was being made. Second, average group (either
'region or income strata) returns to each factor were computed as the

weighted mean of enterprise returns with weights derived from the amount

. ]Allocated 30 percent or more of their labor to upland rice or derived
‘at least 30 percent of their income from that enterprise.



 of each factor used in that enterprise by that group ]{iThe resuiting
“figures h1ghiight differences among groups in factor returns based on

the: choices of enterprise which are characteristic of those groups
g’whiie reducing the effect of. differences in ‘productivity across groups
within each enterprise |

, The resuits of the ana]ysis on: returns to labor are shown in Table
6.3. For farmventerprlses aione significant regional variation in
returns were found with returns highest in the South at 13.6 cents per hour
‘and ioweSt in the North at-10.7 cents per hour. When non-farm enter-
prises are'addedﬁthegregionai rankings were identical, with returns again
highest in the’South (14.0 cents per hour) and lowest in the North (11.8
_vcents per hour), These results indicate that ecological conditions

~not only affected the returns to individual crops, but also affected
aggregate profitability by restricting the types of crops grown, witk

both impacts adversely affecting Northern households.

1A1gebraica]1y, expected returns were defined as follows:

N = T z (a « bsa)| /0
: hs j=is 1= iJks ikt]///
where.-'

A'faiiks = Percent of tota] input of factor k emp]oyed on
eRE enterprise i of household J.in strata sc

E&pected'net margin'to factor k in strata s

ﬁ’bikt = Average overall net margin-to factor k in
‘ enterprise i within strata’ t

iand where s is a subset of t.



Tab]e 6:3 EXPECTED RETURNS TO LABOR BY REGION AND: INCOﬂE

STRATA IN SIERRA LEONE (CENTS/HOUR)

" Farm Enterprises Only2

Decile

Al]~Entéfphﬁsésb‘ ‘ «

, o , Tercile Decile Decile _ Tercile Deci]e o

Region- -~ 1i 1 3 1 CYR 1 T2 3 0. A

North 96 87 1M.0 9.7 10:4 107 83 87 1.4 128 125 1.8

South ~~ 13.6 12.8 123 141 19.3  13.6 12.2 12.9 12.7 15.0 18.5 . 14.0

East -5 4.8 148 15.2 - 123 - 15.2  15.0 15.5 - 128,

Natiomal ~ 10.7 . 11.3 12,6 12.7 151 12.2 10.8 11.4 13.2 13.9 165 13.9
Soufce Survey Data

aAnalysis of variance indicated significant variation (at the 5 percent level) among regional

returns and among tercile returns in the North only.

bAna]ySIS of variance indicated significant variation (at the 5 percent level) among regional

_returns and among tercile returns nationally and within the North and South. -

801
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Examining variation among income strata, few consistent differences
,;were found for farm enterprises ‘alone. However, with the: inciusion of
;:non-farm enterprises the anaiysis reveaied a consistent and significant |
"variation between expected returns to ‘labor and income status, nationaiiy
. as weii as in the North and South. The extremeiy low expected returns
‘~for Tow income farmers in the North--oniy 8. 7 cents per hour--is parti-
- cularly important. ‘This* suggests .that a criticai cause of absolute
’poverty in that region was the set of enterprises which the poorest hoose-
holds were able to pursue given available resources. ' |

| Aithough it is clear that enterprise emphasis contributed to observed
disparities, it is also evident that the effect was generally minor. For
example, while the average income in the East exceeded the mean in the
North by 37 percent, expected returns to labor differed by only 19 percent.
The relatively small role that enterprise mix plays in explaining income
differences among income strata is also important to note. For example,
although the income per capita of the richest decile of househalds nationally
was nearly 15 times that of the poorest decile, expected returns to labor

_ differed»by,oniy 53,percent.]

Factors Affecting;Enterprise Choice Among Income Strata

' Further analysis identified several factors which contributed to the

observed variation in enterprises across income classes. Identification

1when similar computations were made for iand, no relationship was
evident between expected returns to land and income status [Franzel, 1979].
However, as previous analysis has shown, since the land is probably not
a constraining factor in Sierra Leone, it is less 1ikely that farmers
would choose enterprises to maximize returns to land.
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uof these factors is important not only for understanding the current
‘allocation of resources, but also can be useful in inferring 1nc0me-»
;re1ated constraints_to future changes 1n farming systems either through
the adoption of new productionﬁtechniqUes or through change in enter-
prise mix. -

Two sets of factor/factor ratios were examined--relative land or
']abor 1ntensity and'capital requirements--to test the hypotheses set
toutiearljer: (1) that enterprises which require greater capital use resulted
an'higher‘returns to labor and (2) that lower income households choose
7enterprises‘Wh1ch required lower use of capital. To examine these
're1ationsh1ps, three capita1/1abor ratios were calculated for both
farm and non-farm enterprises. These are presented in Table 6.4. The
capita1 stocks measure represents the barrier to entry in any given
enterprise, whereas cash expenditure and variable costs per man hour have
been included to reflect the possible importance of a liquidity or other
operating capital constraint restricting participation.

The data show that substantially lower capital costs per man hour
were generally associated with farm as compared to non-farm enterprises.
‘Enterprises which required high capital use include marine fishing,
tailoring, cocoa, and mechanized Boliland rice production. The lowest
capital requirements were observed for cassava, fundi, onions, peppers
and tomatoes, oil palm, and hand boliland rice. Comparing these results
’w1th Table 6. 1 earlier, it is c1ear that enterprises which ‘used greater
71nputs of capita] per hour, genera]ly realized h1gher returns to 1abor
Five of the seven enterprises 1nc1uded 1n the high returns category a]so

ranked high (were among the top seven enterpr1ses) 1n at least two of



Table 6 4 CAPITAL COSTS PER HOUR BY TYPE AND ENTERPRISE

o

IN: SIERRA LEONE (CENTS/HOUR)

" Variable

Capital

;Enterprise Costs . Expenditures Stocks
© Rice -

. Upland - 2.5 0.4 .23
Inland Swamp 2.8 0.5 .21
Mangrove 4.1 0.7 .18
Boliland (hand) 2.9 0.3 .21
Boliland {mech;. 8.8 5.3 .21
Riverain (mech. 4.5 3.0 .42

: OtherﬁAnnuals
und - 1.1 0.1 .23
Cassava 8 0.1 .25
Groundnuts 1.8 0.1 .23
Onions- Peppers-Tomatoes 1.2 0.1 A7

Tree Crogsa

- Cocoa 9 0.6 .22
Coffee 6 0.2 .24
0i1 Palm .8 0.3 .23

NON-FARM
Marine Fishing 13.6 12.1 44.60
Tailoring 1.5 1.5 22.79
Carpentry 1.8 - 16.60
Blacksmithing 1.5 1.4 7.50

Tree crop establishment costs have not been counted as capital

“stock in this table.

~ Source: Survey Data .
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; £hé‘th}eé'c§bitd1 use;@eﬁsUrés.f Moreover, the data show that the associa-
v t1oq{betwéen cap?téi'uﬁeiand,entérprise returns was closest within non-
1'farm_than within farm enterprises. |

| A,prdceddre analbgous to that applied in calculating expected returns
to Iqbor was used tb_qetekminé:Whether'thé enterprise combinations of

‘the various 1n¢ome'strata reflected consiSteht and significant relation-
'sh1p§ between capital use per labor hour and 1ncome-status.] The results
afe summarized in Téble 6.5.

Examining farm enterprises alone, for both variable QOSts and capital
stocks. expected capital costs were not significantly associated with
income status. Indeed, an unexpected but insignificant inverse correlation
was evident. This indicates that capital requirements probably did not
influence differences in farm enterprise selection among households across
income strata.

However, with the addition of non-farm enterprises, the analysis
revealed highly significant variation in expected capital stock costs
across income strata, 1nd1catiﬁg that higher income households selected
substantially more capital intensive non-farm enterprises than did poorer
households. For example, for both farm and non-farm together,
the expected value of capital stocks per man hour for the highest decile
was about five-times greater than that of the poorest decile, and the
cOrhéprnding margin between extreme terciles was three to one. In

contﬁésf;,no relationship was evident between expected variable costs

>Tffff]Simi1ar;anélysig examining the relationship between expected land/
Tabor ratios and income status found no significant variation across
~income groups:[Franzel, 1979]. .



Table 6.5 EXPECTED CAPITAL/LABOR RATIOS BV REGION AND
: INCOME STRATA IN SIERRA LEONE

Farm Enterprises Only? : AN Enterprisesb
Decile Tercile Decile Decile Tercile Decile
Capital Measure Region 1 1 2 3 10 A 1 1 2 3 10 an
Variable Costs/Hour - North 2.04 1.93 1.88 1.5 1.43 1.727 2.06 1.99 2.24 2.34 2.29 2.13
(in cents) : South 2.15 2.20 2.19 2.09 1.88 2.16 2.18 2.24 2.26 2.22 2.19 2.22
East 1.47 1.72 1.98 2.13 1.95 1.95 1.59 1.83 2.03 2.14 1.96 2.00.
National 2.2} 2.04 1.96 1.85 1.83 1.95 2.24 2.6  2.28 2.12 2.30 - 2.4
Capital Stocks/Hour North .19 .19 .18 14 .12 a7 .35 44 1.20  3.40 3.62 1.82°
(in Leone) - South T.24 .24 .24 .23 .23 .24 .52 .48 .64 1.30 2.91 .70
East - .19 .21 .22 - .21 - .36 .72 1.40 - .82
National. .22 2 .20 .10 .19 .20 .55 53  1.48 1.4 2.69 1.23

Source: Survey Data

aAnalysis of variance indicated significant variation (at the 5 percent level) among regional capital stock/labor ratios and among
tercile ratios nationally and in the North. No significant differences were found for expected variable costs.

bAnalysis of variance indicated significant variation (at the 5 percent level) among regional capital stock/labor ratios and among
tercile ratios nationally and in the North and East. No significant differences were found for expected variable costs.

gLl
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vperf1dbor’hour and income. These results clearly indicated that the
‘coéf of capital stocks, but nbt variable costs, posed a key constraint
1im1t1ng the participation of low income households in high return off-
farm activities. The policy ihp]ications of entry capital constraining
the nature and scale of off-farm activities among poor households is

examined furthef in Chapter VIII,

Nigeria

Data from the Nigerian survey were also examined to determine
whether the mix of both farm and non-farm enterprises showed any consis-
teht patterns across income strata, and whether these patterns implied
correspdnding variation in enterprise mix profitability. Due to dif-
ferences in the available data and in the cropping systems characteris-
tic of the Sierra Leone and Nigerian study areas, however, different
analytical procedures were applied. In particular it was not possible
to measure crop emphasis in terms of the allocation of either land or
labor, or in terms of net 1ncome.] Rather, primary reliance was placed
on the proportion of total harvest value represented by each crop.

Table 6.6 presents this measure of cropping emphasis for the twelve
major crops in the area. The similarities in crop allocation among
income strata are striking. With the exception of rice, sugarcane, and

root crops, each crop was produced by households in each strata, and in

]Because of the high degree of inter-cropping and due to the wide
variety of crop mixtures, except for planting and harvest activities few
Tabor inputs could be assigned to a specific crop. Similarly, neither
the fertilizer nor and land allocated to individual crops could be
accurately determined. '
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Table 6.6 THE HARVEST VALUE OF 12 MAJOR CROPS EXPRESSED AS A PERCENT
OF THE TOTAL HARVEST VALUE BY INCOME STRATUM IN NIGERIA?

Tall Short
Income Early Late sor- sor- . Ground- Sugar Root
strata millet millet ghum ghum Maize Rice Cowpea nut Onion Pepper cane crops Total
Oecile 1 78 2.1 18.5 13.4 1.5 - 2 50.0 0.5 1.8 - - 98.0
* 2 J o023 187 17.4 1.7 k 1 - B 3l.1 4.9 3.0 - 2.3 95.3
Quintile 2 6.4 1.1 0.2 7.1 1.4 1.1 3.5 31.2 4.3 5.1 4,2 0.6 96.2
" 3 7.2 1.9 27,5 10.3 1.7 0.9 3.0 24.9 3.7 5.7 1.6 6.9 95.3
. 4 6,5 1.5 241 3.7 0.6 2.7 2.7 37.2 5.6 5.0 6.7 2.4 98.7
Decile 9 5.2 1.1 26.4 11,1 1.2 1.1 5.4 33.0 5.6 6.1 - 0.8 97.0
Decile 10 7.2 2.2 24, 7.9 1.2 2.2 3.9 26.6 4.8 9.4 6.1 0.7 96.7
A 6.8 1.7 25.3 8.2 1.2 1.7 3.4 2.3 4.6 5.6 3.7 1.3 95.8
Relative Cropping Emphasis Indexb
Decile 1 1.15 1.25 .73 1.63 1.25 - . 1.55 1 .32 - -
2 1.13 1.35 J4 2,12 142 1.82 .9 .96 1.07 .54 1.77

Quintile 2 94 .65 1,19 .87 1.17 .65 1.03 .97 93 .9 1.14 .46
" 3 1,06 1.2 1.09 1.26 1.42 .53 .88 7 .80 1.02 .43 5.3
" 4 96 .88 .95 .45 .50 1.88 .79 1.15  1.22 .89 1.81 1.8
Decfle9 * .76 .65 1.04 1.35 1.00 .65 1.59 1.02 1.2 1.08 -
"0 1.05 1.29 .97 .96 1.00 1.29 1.14 .82 1.04 1.68 1.65 .54

aPercentages have been calculated as weighted means.

bThe relative cropping emphasis index has been calculated as the ratfo of the percentage harvest
value of each crop in each income class to the overall percentage harvest value for the respective crop.
Values greater than one represent greater than average emphasis to 23 particular crop, while values less
than one reflect lower than average emphasis.

Source: Survey Data
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roughly:simjlar;prpb¢rtidns,‘ Thé‘w1dgst'abso]ute'range in production
Asharééfigfévident for the cash crop grdUndnUt. Crops which comprised
a'g;eatéi than QVéFage share of harvest value among the poorest house-
hoids with generally decreasiné shares as incomes increase throughout
the income range, include the subsistence crops early millet, short
sorghum, and maize. Crops which show the oppoSite pattern, that is
lower than average share in total harvest value among households in
the lowest strata and a generally increasihg share in the upper income
strata, include cowpea and the cash crops, onion, pepper, and sugar-
cane. The consideréb]e importance of the cash crop groundnut in the
cropping system of the poorest decile, 50 percent of total harvest value,

should be noted 1h particular.

Impact of Crop Enterprise Choice on Income Disparities

The data problems cited above prevented an identical application
of expected returns analysis as used in the Sierra Leone. However, a
modified procedure described elsewhere [Matlon, 1979] found that varia-
tion in crop mix on inter-strata differences in returns to both land and
‘labor was even less important than in the Sierra Leone case. Moreover,

there was nb consistent trend across income strata.

Factors Affecting Crop Choice Among Income Strata

f A1thodgh analysis indicated that the selection of crop enterprises
had a negligible influence on overall income inequality in the Nigerian
case, further analysis was.conducted to explain the considerable emphasis
~given-to the cash‘crop groundnut among the poorest households. Through

an.analysis of variancefpro¢edure,_1t was found that each of the four
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'casﬁ»crbﬁsJihltﬁé éfeg;;sugéréaﬁe;vdnion;;pepper, grOundhut-erankéd am6hg
ftheff&?é;mq§t'pibfitaslé cropS«with reépect toglahd‘and,,with the excep-
f;fﬂﬁ of pepper, to labor' [Matlon, 1977]. In contrast, the basic food
(stapie; sorghum,.ranked among fhe least profitable of the 12 major crops
iéécofding‘to both'measures, An examination of factor requirements showed
'ffdrthér that sugarcane, onion, and pepper were associated with the‘highest
‘rates of fertilizer application and the highest cash requirements for the
-,purchase_of seeds or cuttings. In contrast, groundnut production incurred
considerably lower variable costs, and sorghum was associéted with the
lowest operating capital féqUirements of all major crops.

These cost and returns characteristics provide a 1ikely explanation
for the emphasis given to groundnut among lower income households. In
‘meeting domestic consumption needs calories either can be directly pro-
-duced through the cultivation of food crops, or they can be obtained
through the production and sale of cash crops with subsequent purchases
of food in the market. Given a limited food production potential (due
to Tow land use and low productivity) such that domestic production of
houseﬁo]d food requirements was unattainable regardless of cropping
émphasis; tﬁe loweﬁt incomefhouseholds allocated greater land and labor
’to¥the'production~of the most profitable crop compatible with their low
capital position, groundnut. Analysis sthed that revenues received

from theléale of groundnut permitted a higher level of consumption through

f.’]Crops-for which greater than 70 percent of output was sold were
defined as cash crops. The profitability measures employed were gross
margins per hectare and per labor hour.



118

»;sobsegoentigrain‘purchases than if the entire land base had been -allo-
;*éaégd to iess profita51e'food staples'alone [Matlon, 1977]: Grouandnut
wosfmede even more attractive-to Tow income producers since it was the
oniy crop for which there was an assured demand and an established price
determined by marketing board purchases, thereby reducing the uncer-
‘tainty of price variafion. It is important to realize, however, that
“the groundnut_strategy p]aced,the poorest households in a tenuous position
of dependence on higher income surplus grain producers in.meeting their
basio food -needs. |

Reasons for‘the declining share of groundnut as one moves above
the poorest decile are less clear, but probably reflect a change in
prodocfion objecfives. Although there is no direct social prohibition
among the Hausa which Iimits a household's purchases of grain in the
market--indeed, grain purchases were observed among all strata-~dependence
on the market to meet household requirements is socially discouraged.
The Iargest production shares of the major staple, tall sorghum, occurred
in the second and third quintile. Given a more ample land base, middle
income households were able to meet a self-sufficiency objective, thereby
-reduoing their dependence on the market, but only by decreasing their
groundnut p]antings.. Thus self-sufficiency was attained by middle income
faomers; but only by shifting to a 1ess profitable crop mix. That is,

Witﬁ>avsacrifice in eggregate income.

Impact of Non-Farm Enterprise Choice on Income Disparities
| Variation in the types of non-agricultural activities pursued by

fN1gerian households across income c]asses was a1so-examined by disaggregating



- 48 qf?Fféfm;ﬁé;ﬁpgtidns?éébb?dingltb'thejdistribdtion of each occupation's
mmarkéf“éﬁafé‘éhoﬁsfingﬁme1C1a§§es;1 -Aha]ys5§ showed that characteristics
of non-agricultural -occupations ‘shifted:systematically with household
“income status§ -A11‘énterprfse§ in wﬁich low income households tended to
vspecialize*wéfefSérvjce‘occupations gmp1oyihg 1ittle or no cash expendi-
~ture. In chtrast the nuﬁber of-occupétions requiring substantial inputs
of capital 1ncréaséd directly with the income category.

| 6f particular interest was the'dfstribution of earnings obtained

from three  food related occUpations--trading in local croﬁs, trading in
processed foods, and selling roasted meat. kFor each of these enterprises
over 80 percent of gross sales occurred among households in the highest
twoﬁquinti]es; The aﬁnual_cash outlays associated with these activities
Weﬁé’éorrespondfngly substantial varying between N 225 and K 350 per house-
ho]d. These data indicate rather clearly, then, that lower income house-
ho]dé were dependent upon the highest income households not only for the
production of surplus food goods, but also for marketing services. This
suggests that if'an_incomeebased class structure were to develop with a

' paka]Tél decline in in existing communal support institutions, at least
somgﬁofvthe:prqunditions for an exploitative system of exchange already

~exist apathe:Viliage 1eVe].

- ]If all gross sales of an occupation's products or services came from
the lowest (highest) two income quintiles, the occupation has been included
in the "Only Low (High) Income" category. If 75 percent or more, but

‘less than 100 percent, of total gross sales occurred in the lowest (highest)
two quintiles, the occupation was categorized as "Low (High) Income Biased."
An occupation was categorized as "Intermediate" if it did not quality in
these other classes; that is, if less than 75 percent of total sales occurrec
in households falling within either the lower or upper two income quintiles.
‘See Matlon [1979] for a fuller discussion of the analysis of non-farm occu-
pations :in northern Nigeria.
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'; , §inceihouk1y 1ab6r data were not collected among the large sample
hodse@é]ds,'it was not possible to calculate returns to labor foi each
type,Qf'gff-farm gétivity directly. Such data were obtained, however,
for 23“oécupétions from the 35 households in the small sample. Table
6.7 summarizes feturns to labor in off-farm enterprises disaggregating
occgpatidns according to the income bias categories derived from the
’largétsample. The data show that average returns to labor were con-
sistently_higher among those occupations pursued by higher income house-

ho‘Id:;..I

Comparison of Case Study Results

In summary, analysis of household enterprise combinations in both
Sierra Leone and Nigeria showed that the selection of cropping activities
did not contribute importantly to income disparities between low and
high 1ncome households. Within Sierra Leone, expected returns .analysis
revealed relatively low correlation between income status and crop mix
profitability, and no association with expected capital use. Although
a number'bf cash crops characterized by greater variable costs and high
returns were somewhat more important in the cropping systems of higher
income households in the Nigerian case, because inter-strata variation

| in cropping emphasis was relatively minor and because of the unique role

]Average hourly returns were calculated as the net cash flow, plus
additions to stocks valued at purchase prices, less depletions in stocks
valued at sales prices, divided by the total hours worked by all house-
hold members. Depreciation of capital equipment were not costed. How-
ever, since most activities involved little or no fixed capital and
- equipment, the results are not importantly affected.

1
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© Table 6.7 . AVERAGE RETURNS PER HOUR REALIZED IN 23 OFF-FARM OCCUPATIONS DISAGGREGATED

BY INCOME BIAS CATEGORY, SMALL SAMPLE? (IN NAIRA)

Income ‘bgas

Average return

: No. of household per labor hour
category Occuypation observations (in Naira)
Low income only Callabash cutting 1 .087

- R : Total 1 .087
Low income .bias: Trading provisions 1 071
o o Tailoring 1 .203
Selling grass 3 .064

Hauling water 1 .1158

_ Total 6 .138

- Intermediate Cap making 1 .154
o Groundnut decortication 1 .085
Selling firewood 8 132

Washing clothes 1 .075

Trading kola nuts 2 .128

Trading used clothes 1 .151

Trading cloth 1 .268

Transporting soil¢ 4 .193

Transporting crops® 1 .140

Mat making 1 .125

Total 21 .154

High income bias Sarber 2 151
o Praise singer/musician 2 .088

Crop trading agent 4 .259

Butlding construction -] .110

Sugar cane processor 1 315

Trading groundnut oil 1 .043

, Total 15 .195
High income only Bicycle transport 1 .075
. Bicycle rental 1 .439

| Total 2 .309
Total 45 .148

3average hourly returns for each occupation were calculated by dividing aggregate earnings by

the total hours wor

bSee footnote 1, page 120 for definition of Income Bias Categories.

C4ith donkey.

Source: Survey Data

ked in the respective occupation or occupational category.
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plaxéd7by*gfoundnut in that area, the net impact of crdpping emphas1s
on incomes was’§1sd nég]igibie. Given' current production technologies
we can conc1ude there is 1ittle scope for improving the incomes of the
poorest households through chahging cropping combinations toward com-
binations characteristic of higher income farmers.

In»contraSt to the results of the crop mix analysis, the selection
of non-farm enterprises was -found to contribute significantly to observed
income disparities in both case studies. The data showed ;hat higher
income households were more heavily engaged in non-farm enterprises which
required greater capital imputs and which as a result generated greater
returns to labor. Moreover, because of a lack of fixed capital in Sierra
Leone and working capital in Nigeria, poorer households were systemati-
cally excluded from the most profitable types of non-farm employment.

The policy implications of capital as a constraint 1imiting the nature

and scale of non-farm activities is examined further in Chapter VIII.



VII; RESOURCE:PRODUCTIVITY IN SELECTED
- FARM. ENTERPRISES

Prev1ous chapters have shown that although factor endowments, espe-
cia]ly land and househo]d composition were somewhat 1ess favorable
among the poorest househo]ds, the magnitude of these d1fferences 1n both
case stud1es was minor when compared to corresponding income differen-
tials, Sim11arly,'while the se1eotion of and level of participation
in non-farm enterprises were found to contribute significantly to 1noome
disparities, contrasted with these disparities the magnitude of the
effect was re]ativeiy minor. Given these results, variation in resource
prodUctivity within'the major enterprises emerges as a potentially criti-
cal factor oetermining income differentials.'

Historicaliy, most studies of productivity have focussed on the
relationship between factor returns and the choice of technijue. Within
agriculture, such research has emphasized the impact of improved bio- .
chemical and mechanical techno]ooies on changing returns to land and |
labor. As described in Chapter II, however, the degree of such techni-
cal change fn roral Sierra Leone and in northern Nigeria has been very

limited.] Thfs*does not, of course, imply that variation in production

_ ]Data were obtained on two "improved" farm technologies in the Sierra
Leone survey--mechanized rice cultivation in the Bolilands, and a bio-
chemical inland swamp rice package introduced in the Moa Basin. The
latter was part of an Integrated Agricultural Project established in 1973.
Although IADP farmers were not part of the national random sample they
were purpos1ve1y selected for special study. An analysis of both improved
technologies is included in Chapter VIII under a more general discussion
of choice of technique.

123
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ltechnique either does - not occur or is unimportant Within the tradi-
1;tiona1 agricu]tura] systems examined, where all operations ,are manually
fperformed,and where the use of purchased inputs is negligible, there
nevertheless exist important differences in land preparation methods,
| timing and method of planting, local seed_varieties, density of inter-
cropping, rotation practices, timing and intensity of weeding, and in
the extent of water control, each of which may produce substantial pro-
ductivity differentials.

The importance of'identifying-the nature and causes of technique
reiated productivity differentials within traditional farming systems is
- clear, particularly if it can be shown that Variation is reiated to farm
income class. Such knowledge can contribute importantly to the develop-
ment of improved technologies which are compatible with the objectives,
resources and economic circumstances of the low income farmer.. Although
some farm.level research has explored the proximate causes of efficiency
variation among traditionai producers in Africa, none have placed their
results in a distribution context.

The Sierra Leone and Nigeria data sets differ importantly in the
degree to which they could be used to examine these relationships. The
-Sierra Leone fann,survey did not attempt to capture specific differences
in cultural practices. However, because a wide range of locations was
iincluded in that survey, the effect of environmental factors--such as
population density-;on'farm productivity can be examined. The Nigerian
data set. was somewhat better suited to examine technique related causes
of variation in farm productiv1ty since con51derab1y greater detail des-

-cribing cuitural practices was obtained 1n that survey.
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Sierra Leone

L;Resuits of Budget Ana]ysis

0n1y two enterprises in Sierra Leone, upland rice and inland swamp
.'rice, had‘a-sufficient number of observations to permit the disaggrega-
vtion of farm. budgets into regiona] income strata. In terms of land use,
‘these were the two most important crop enterprises representing approxi-
mately 62 percent ‘and. 6 percent of total farmed area, respective]y. Farm
'budgets constructed for both enterpriseS'by region and income strata are
presented in Tables 7.1 and 7.2. '

:The budgets for upland rice show that although yields were generally
Towest in the North, within each region output levels were consistently
Towest on the fields‘oflthe poorest households and highest on those of
the richest households. For example, in the North where income inequality
-was highest, average yields for third tercile farmers were more than 140
percent greater than yields of firstvterciie farmers; in the South, this
margin'was 70 percent; and in the East it was 30 percent. However, an
important finding is that data onsproduction costs failed to expiain these
,w1de production differentiais. The intensity of land use, as refiected
»in both 1abor inputs and in variable costs did not vary con51stent1y among
:1ncome~strata,_ As a result differences in returns to household labor
,aand,management among incOmeistrataiwere substantial. Thus again comparing
;éx;réméaterciles, returns per;hour of famiiy 1abor varied in the North
'between’3 0 and 10.7 cents:per‘hour;'invthe South these figureS‘were 2.5
'and 13 0 cents per hour, and in the East 7 9 and 15.5 cents per hour.
| The budget ana1ySis of iniand swamp rice production revea]ed even

"imore interesting resuits As w1th upiand rice, substantiai yield



Table 7.) BUDGETS FOR UPLAND RICE BY REGION AND INCOME CLASS IN SIERRA LEORE

NORTH SOUTH EAST NATIOHAL
Tercile Tercile Tercile Tercile
2 AN 2 AN 2 Aan 1 2 ANl
I. Financial & Economic Analysis
A. Basfc Data ’
1. HNusber of cases 20- 2)- 10- 51- 26- 36- 26- £8- 12- 13- 10~ 35-  62- 69- 52- 183-
2. Average Size (Hectares) 1.9 2.9 3.1 2.5 1.7 2.3 2.6 2.2 1.0 1.5 1.7 1.4 1.6 2.2 2.5 2:1
B. Costs & Returns R )
3. Value of Output (Le/Ha) .
a) Value of Rice 82.00 120.67 205.90 122.22 79.23 115.48 147.56 114.25 152.25 174.89 201.2) 1724.64 96.81 142.9) 166.47 128.24.
b) Value of Inter-crop 3.58 an 2.42 3.16 3.93 16.00 10.02 10.67 .54 7.14 4.00 4.00 2.05 9.68 8.69 7.1
c) Total Value of Output 85.58 123.78 208.42 125.38 B83.16 131.48 157.58 124.91 152.79 182.02 205.23 178.64 98.B5 152.59 175.16 135.85%
4. Variable Costs (Le/Ha)
a) Seed 8.17 7.16 6.94 7.51 8.99 10.10 6.89 8.84 1521 157 9.63 13.65 10.94 10.59 8.62 9.4)
b) Fertilizer .05 12 0 .10 .22 02 0 .07 o 0 0 0 17 02 0 .07
c) Hired Labor 2.05 16.99 25.26 20.59 27.21 31.38 20.37 26.91 26.15 26.91 2B.37 26.85 40.02 26.22 23.01 25.06
d) Total Variable Costs 30.32 24,32 32,20 28.20 36.42 41.51 27.26 35.83 41.36 42.22 37.26 40.52 36.32 36.84 3N.63 N.54
5. Gross largin (Le/Ha) 35.31 99.46 12€.22 97.19 46.72 89.98 130.32 89.09 111.43 139.80 167.98 138.12 62.54 115.75 143.53 100.49
6. Tools & Equipment (Le/lla) .44 .30 .47 40 1.3 .89 .40 .96 .79 9 .67 .81 1N .6 . 22
7. HNet Margin to Household
Labor, Land 8 Hanagement (Le/Ha) 54.86 99.16 175.75 96.79 45.38 89.09 129.93 88.12 110.64 138.89 1672.31 137.31 61.43 15.14 142.74¢ 99.78
8. Land Payments (Lelllag 3.09 1.04 74 1.85 4.07 3.8 2.22 348 O 0 0 '] 2.52 2.35 1.56 17
9. et Margin to Household Labor
8 Management (Le/lta) 51.78 98.12 175.001 94.94 41.31 85.23 122.70 87.70 110.64 138.89 167.31 137.31 58.91 112.79 141.19 91.60
10. Net Margin to Household Labor
& Management (¢/Mir) 3.0 6.7 10.7 6.0 2.5 4.8 13.0 5.8 7.9 9.5 15 103 a5 7.3 N4 1
11. Technical Data
1. Rice Yield (kg/ia) 489 m ne2:- n9 58 m 979 776 7 895 1029 894 558 @26 981 783
2. Sred Rate (Ky/Ha) 48 ] 39 4 66 67 LY 62 12 n 49 69 62 62 52 58
3. Fertilizer use (Xy/lla) 21 82 0 53 68 n 0 50 0 0 0 0 60 n 0 6
(1bs by farmers using 20-20-20 fertilizer) -
4. % of farmers using fertilizer 5.0 4.8 0 1.9 1.7 2.8 0 4. 0 6.7 1. 8
5. Total labor (lirs/ila) 2084 1733 2044 1926 1951 21 1225 18 1722 19723 1128 1658 1990 lﬂ?i 1528 1830
a) Family 1723 1454 1632 1590 1627 1758 983 151 1390 1459 1079 128 1672 1543 1235 1514
b) Hired 361 279 412 336 324 n 242 krd)] M 514 M N s n 291 316
c) Percentage Hired 17- 16- 20- 17- 17- 17- 20- 18- 19- 19- 24- 20- 16- 18- 19- 17-
6. fEnterprise wage Rate .061 .06} .061 .061 .084 .084 .084 .084 .081 .08 .081 .081 .079 .079 .079 079
7. Farm gete price 4.60 4.60 4.60 4.60 2376 .76 .76 3.76 5.3 5.3 5.2 5.32 4.42 4.42 4.42 4.42
Source: Survey Data

9zl -



Table 7.2 BUDGETS FOR TNLAND SWAMP RICE BY REGION AND INCOME CLASS 1M SIERRA LECNE

doo HORTH SOUTH EASY NATIOMAL
Tercile Yercile Tercile : Tercile
2 3 amn 1 2 3 m 1 2 3 an 1 2 3 All -
1. Financial & Economic Analysis
A. Basic Data
1. lo. of cases 12 12 n 35 2 S 3 10 2 3 3 8 ” 23 13 s3
E- Average size (Hectares) N .52 .84 .70 1.49 47 1.09 .84 .23 .35 .61 .4 42 .57 .85 .67
8. Cost & Return .
3. Value of output (Le/Ha) 278.54 339.87 272.66 290.94 152.69 1378.5) 251.45 251.10 128.29 468.68 625.92 459.12 280.96 281.36 335.43 297.%4
4. Variable Cost (Le/Ma)
a) sced 13.28 47.48 34.35 31.6) S5.46 18.72 2.3 12,67 9.09 14.74 10.57 11.75 11.88 3595 22.99 25.06
b} fertilizer 5.51 4.69 .20 3.56 0 0 .10 .02 0 0 0 0 5.26 1.43 R} 2.07
¢} Hired Labor 25.11  34.47 28.17 28.89 13.48 27.93 15.21 20.49 3193 1.23 3.58. 14.12 30.69 18.86 12.64 21.21
d) Tlotal variable cost 43,90 B86.64 62.72 64.07 18.94 46.64 22.64 33.19 43.41 1598 14.15 35.88 47.2) 56.25 35.80 48.94
5. Gross Maryin (Le/Ha) 234.54 253.11 209.85 226.77 133.70 2331.74 228.72 217.83 94.32 452.54 454.37 433.09 233.04 225.01 299.51 248.10
6. Tools & Equipment (Le/ia) 1.65 1.58 .96 1.38 1.56 .49 1.56 .96 37 .12 A7 .22 1.14 .69 .54 19
7. Het Margin to Household
Labor, Land & llhnagenent (Le/ta) 233 252 209 225 132 m 221 anm 9 452 454 41 2R 224 299 248
8, Land Payments (Le/Ha 8.17 12.26 3720 10.05 0 37 440 151 O (] 0 0 $.85 9.80 2.74 6.81
9. HNet Margin to Household
Labor & Manageneat (Le/Ha) 225 234 205 215 132 an 223 215 9 452 454 433 226 215 296 24)
10. Het Margin to Household
Labor & Hanagement (¢/br) 9.5 7.5 6.4 10.1 8.3 9.0 26,9 1.5 3.7 2.2 2.2 239 9.8 8.2 22.7 n.s
11. Technical Data .
1. Yield (kg/Ha) 1858 2321 3270 2326 1613 2061 2414 2039 685 - 2103 2853 222) 1907 23 2609 2250
2. Seed rate (Xg/Ha) 15 303 200 193 4 146 49 96 46 5 54 59 69 226 139 155
3. Fertilizer use (Kj/Ha) 303 255 48 129 0 0 7 ] 0 0 0 0 29 250 27 246
{1bs by farmers using 20-20-20 fertilizer) : .
4. T of farcers using fertilizer 39 36 7 28 0 0 17 5 0 0 0 0 22 ? 6 12
5. Total labor {Hrs/ita) 2679 3568 1637 2496 1728 4015 998 2094 2941 - 1965 1714 1973 2674 2842 1462 2156
*a) Family 2304 n2 12722 2121 1578 3701 827 1864 254) 1941 1672 1807 2296 2610 1306 2094
*b) Mired 375 447 355 315 151 k)] ] 170 2% 400 15 42 165 378 212 156 262
c) Percentage Hired 12 13 22 15 9 8 LI n 14 1 3 8 14 8 10 n
6. Enterprise wage rate . 1.7 1.7 1.7 7.7 8.9 8.9 8.9 8.9 8.5 8.5 8.5 8.5 8.1 8.1 8.1 8.
7. Famn gate price 4.52 4,52 4.52 4.52 A0 4.00 4.00 4.00 5.41 5.4) 5.4 5.4 4.2 4.2 4,32 4.2

Source: Survey Data

L1
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differentials among income strata were again evident, with yields con-
sistently’1owest on the fields of the poorest households. put most
importaht]y indicators of land use intensity were in fact highest among
the poorest producers. For example, the poorest farmers in the North
expended on average 2680 hours per hectare compared to 1640 hours among
the richest tercile; in the South these figures were 1730 and 1000

hours, respectively; and in the East 2940 and 1710 hours. Similarly,
although fertilizer use was observed only in the North, use rates showed
an unexpected strong inverse correlation with income. Within that region
39 percent of first tercile farmers applied inorganic fertilizers compared
with only 7 percent of those in the third tercile. As a consequence
returns to all factors reflect consistently wide differentials between

low and high income households.

The Effect of Population Density on Factor Returns

In short, the budget data on upland and inland swamp rice suggest
that differences in intensity of factor use and in production technology
do not explain the observed returns patterns across income strata. Fur-
ther analysis permitted a partial test of the effect of soil quality
variation associated with location. Although man/land ratios were generally
Tow throughout most of Sierra Leone, with recent population growth pockets
of high population density have begun to emerge. It would be expected that
as population pressure increases fallow periods would decrease, which, in
the absence of significant fertilization, would lead to a decline in soil
fertility and productivity. To test this relationship sample households
~ were divided into two groups on the basis of locatton in high density
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(greater than 40 persons/kmz) or‘low'&ensity (1ess ‘than 40 persons/kmz)
enumeration areas. Within each group, households were selected for

which there were sufficient data to analyze costs and returns in upland
rice production, and returns éb land and labor were compared. The results
are summarized in Table 7.3.]

As expected the analysis showed that returns to both factors were
substantially lower in high density areas, with the widest differences
recorded in the North. Within that region returns to land in high density
villages were less than 30 percent of levels achieved in Tow density
areas, and returns to labor in villages with higher man/land ratios were
only 56 percent of those in low density areas. Similar patterns were
evident in the South, but the differences were not significant at the 15
percent level when tested through an analysis of variance.

The proximate causes of these productivity differences, however,
were not clear. Although when comparisons were made nationally and in
the South, fallow periods tended to be shorter in areas of greater popu-
lation pressure, the magnitudes of the differences were not significant.
Moreover, in the North where productivity differentials were widest, con-
trary and highly significant fallowing differentials were observed. Finally,
labor use patterns revealed an unexpected result that labor inputs per
hectare tended to be somewhat greater in low density areas. While this
offers a partial explanation of the higher gross margins to land, it makes

the labor return differentials between density zones even more significant.

1Note that there were insufficient observations and variation in popu-
lation density among Eastern enumeration areas to test for differences
within that region.



Table 7 3 THE EFFECT OF POPULATION DENSITY ON RETURNS TO LAND AND LABOR IN
- ~ UPLAND RICE PRODUCTION BY REGION IN SIERRA LEONE:

Gross Margins Returns to Household  Age of ~Total Hours of -

Region and Population Per Hectare Labor per Hour o Bush Labor per Hectare_
DenSIty of Enumeration ' B o
Area? o (Le/Na) (Le/Hr) o (Years) : - (Hrs/Ha)
" National | - o - ,
Low density © 91:69 0.092 10.8 1806
High density" -48.26% - - 0.047 9.8 1270
_ . L kK * % R
 North | -
Low density 101.2 - | 0.062 6.9, 2680 -
-High density 28.11 0.035 . 8.4 1969
: T ‘ * *
South o o
Low density 80.23 . 0.087 13.2 1881
High density 62.00 0.057 X 11.3 16083:v:_‘

2 ow density: <40 persons/kmz;
High density: >40 persons/kmz.

*Differences'signifiCant at the 3 percent level.
**Difference significant at the 1 percent level.

Sburce: Survey Data



In short, lacking additiona] 1nfbrmat10n it is. not possible to
;1dent1fy’with'certa1nty the cause of the decline in productivity associated
-with»grgater population pressqre. -What the data may reflect are dif-
:férentiéls 1n11and use 1nténsify which occurred during periods previous
to'thényears cévered in'the scope of the survey. If this is correct,

' 1t_po§ﬁfs to a chronic future decline in both farm productivity and
Aincbmés as rural populations continue to grow given existing technologies.

The aSsdciation between location with respect to popq]ation_dénsity
and 1hcome was further tested by cross-tabulating all 328 households
in thevnational sample according to density location and income strata.
Applying a chi square test it was found that nationally and within both
the North and South a significantly (at the two percent level) greater
than average proportion of low income (first tercile) households were
located in high density enumeration areas. These rasults not only
underline the critical effect of productivity on incomes variatibn,
but further identify the geographic concentration of poverty households

in high dénsity areas.

Nigeria
Results of Budget and Production Function Analysis

.HFarm budgets for Nigerian farmers summarized in Table 7.4 showed

1

results similar to the Sierra Leone findings.  Each measure of productivity--

1Because labor data were obtained only for the small sample of 35
households, budgets were constructed only for those units. Further, to
control for general soil type differences only up]and fields, which
included more than 95 percent of cultivated area in the study villages,
were examined. +
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Tab]e 7 4 AVERAGE COSTS AND RETURNS PER HECTARE FOR UPLAND
<4 -FIELDS BY 'INCOME CLASS IN NIGERIA (IN NAIRA)

Income Class

Low  Middle High Al
:&Value of Output 99,73 120.44 148.97 125.79
“Variable Costs (total) - 29,78 28.68  33.88  31.04
- Seed 7.64 7.89 5.57 6.91
Ferti]izer (tota]) 1.76 2.04 2.25 2.04
Organic? b 1.57 1.89 1.99 1.89
Inorganic 19 .15 . +26 .20
Hired Labor 20.38 18.75 26.06 22.08
~.Gross Margins 69.95 91.76 115.09  94.75
- Opportunity Cost of Land® 5.01 4,36 4,52 '4.61
Labor Use (total hours)d , 587 694 712 671
Family (hours) - 406 430 349 391
Hired (hours) 181 264 363 279
Percent Hired 31 38" 51 .
Returns to Household Labor,
Management, and Capital per Hour 0.16 0.20 0.32 0.23
Number of Field Observations 49 56 68 173

aOrganic fertilizers were va]hed at the mean purchase price for
each type of manure applied. The average cost was N 0.08 for an equi-

valent of 160 liters of compound sweepings or manure.

bChemical fertilizer was valued at the current subside price of
N 1.60 per cwt. for superphosphate and N 2.00 per cwt. for ammonium

su]fate

€411 1and, regardless of tenure, was valued at the average rental

rates observed in each village.

- dHours of labor are measured 1n terms of man-equivalent work hours.

i Source Survey Data
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*the va]ue of output per hectare, gross margins per hectare, and returns
;to househo]d labor, management, and capita]--indicates a strong direct

f e]ationship between productivity -and’ househoid income” status.‘ -In con-
;trast to the Sierra Leone resu1ts, however, it is -also clear that higher
irincome househo]ds farmed their upland fields more intensively with res-
;pect to both ferti]izer and labor Although fertilizer use (both organic
1and inorganic) was genera]]y low, high income farmers, on average, applied
27 percent more ferti]izer per hectare than low income househo]ds They
fa]so app]ied 21 percent more labor, primarily through hired workers. In
“comparison, the differentia] in va]ue of production between extreme income
classes was 49 percent.

These relative differences indicate that unless there existed increasing
returns to fertilizer and labor, variation in the use of conventional inputs
alone does‘not explain the substantial production gradient. Production
function ana]ysis was conducted to examine the contribution of each factor
to: output variation, To determine whether production relationships differed
structurally among income strata, separate functions were fitted to data
_from'each class. Both constant elasticity of substitution (CES) and Cobb-
VDouglas functional,forms'were used with the latter giving the best fit.]
‘Results are summarized‘in Table 7.5. ‘

| Two' findings were particular]y 1mportant First, whereas factor MVPs
;for both land and labor genera11y 1ncreased with income status, fertilizer

,showedxthe opposite,relationship.. This 1mp11es ‘that a fertilizer program ‘

, 1In a11 cases the e1astic1t1es of substitution estimated in the CES
functions were found to. be not 51gn1f1cant1y diffenent from unity
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Table 7.5 PRODUCTION ELASTICITIES AND MARGINAL VALUE PRODUCTS ESTIMATED FROM
S C0BB-DOUGLAS PRODUCTION FUNCTIOYS,FIT TO NIGERIAN
UPLAND FARM DATA"

Model A ~ Model B
Fields with Fertilizer® Flelds without Fertilizerd
Income  Labor Land Fert{lizer Constant Labor Land Constant
Strata - (Hours) (Ha) (N) (Hours) (Ha)
R (Production Elasticities)
Low. .388 0.55 359" 1.245 .842v* .184 -.856
. (0.554) (0.550) (.248) (.234) (.211)
Middle =~ 507+ 229" J17ww 1.182 +414* .533%w 1.824
- (0.131) (0.110) (.064) (.296) .(.287)
High ., 690% 211* 16w .223 AGIWEY 4G 1.640
(0.150) (.128) (.064) (.141) (.138)
o (Marginal Value Products Calculated at the Mean)
Low .055 . 6,16 10.85* 1350w 13.58
(.078) (61.60) (7.47) (.038) (15.65)
Middle <096 %+ 37.97% 6.89%* .60* 43,90%*
(.025) {19.90) (3.77) (.043) (23.64)
High 13g%ew 44.13* 4.58%* 097w 56.06***
(.030) (26.77) (2.53) (.033) (16.56)
(Factor Use Per Hectare)
(Labor) (Fertilizer) {Labor)
Low 788 N3.72 459
Middle 879 ' N2.80 562
High 1037 N5.31 5§72
3The dependent variable is total harvest value. *Significant at the 10 percent level.
OStandard errors are in parentheses. w*significant at the 5 percent level.
C Rl n= w+egignificant at the 1 percent level..

Low .38 25
Middle 77 31
High .84 29

d 2. =
Low. - - .68 24
Middle .79 25
 High .75 39

" Source: Survey Data



jwhich concentrated distribution to 1ower income households would ‘satisfy
nboth equity and output objectives.: Second 1nsp1te of the fact that .
thigher 1ncome househo1ds used: substantia11y more 1abor per hectare,

the estimated,MVP»tc labor on fertilized fields also increased with
'1nccme~Steths:]“t81nceieech equation exhibits diminishing returns to
1ab6n;tthtsfimp11esstnat structural differences distinguished the produc-
tion’relationships*cf the three income classes.2 These results mean

that there were fundamental differences among income strata either in the
quaiity of factors“appiied_or in the techniques of prcduction which were
not adequate]y captured 1n'the conventional production function approach.
 The possible nature of these structural differences was further examined

by means of technical efficiency analysis.

The Measurement of Technical Efficiency

Technica1,effic1ency differentials can be defined as the variation
in output across a set of firms using the same combination of inputs which
is not caused by’differences in technology or by random disturbances. _
These differentials can be depicted either as neutral displacement about
an everege production function [Mundlak, 1961] or by deviations from a

frontier production function [Timmer, 1970; Farrell, 1957; Shapiro, 1977].

]It should also be noted that for no stratum was the MVP labor siani-
ficantly different from the market wage (N 0.10 per hour for adult males)
even at the 15 percent level. Thus no differences in the allocative effi-
ciency of labor use were observed among income groups.

2A Chow test applied to test for structural differences in the produc-
tion functions of the various income strata found that the null hypothesis
- of structural similarity across income classes could be rejected at the two.
percent level of significance. J
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‘_?'E_Tﬁggaéproaéhf;akén;in this sﬁudy;has‘ﬁeen to~1dentify the relative
devfaﬁioh of f1e1d:outpht yaTuésAébdutgtheir expected values as esti-
2~méied by coefficienté ffom an average production function]‘[Matlon
and‘NeWman, 1979].' The prdte&ﬁre was in three steps. First, a Cobb-
Douglas productfon_funct1on was fit to a sub-set of upland fields char-

2 Because there were multiple

acterized by a simj]ar,mixfure of crops.
observations (fields) per houSehoId, it was possible to employ a covari-
ance procedure to remove household effects by including household dummy
variables in the estimating equation.3 Second, using‘the.coefficients

of the average unbiased regression, expected production vaIues‘(?) were
calculated for each field as a function of the levels of labor, land, |
and fertilizer actﬁaI]y employed,” Third, a technical efficiency index,

E, was calculated for each field j as: Ej = Yj - ?i

Y

1The frontier production function approach is highly sensitive to
outlier observations as well as to the effect of management bias. More-
over, while methods can be used to minimize the effects of both problems,
when they are applied Timmer [1970] has shown that the resulting efficiency
measure yields very similar results to those obtained from the analyti-
cally simpler residual procedure based on an average production function.

2In order to minimize the effects of crop mix differences while pre-
serving sufficient observations, we selected only those upland fields on
which at least 80 percent of total harvest value consisted of millet and
sorghum. In all cases, the remaining production consisted of groundnut
and/or cowpea.

: 3The resulting function, excluding presentation of the household
coefficients, was:

. Fny = 2.9290 + 22880, + ,5768fnX, + 0493k, RZ = .91 R = .83
R R (2.93) (].47) (40]4) . (1007) )

‘where Y-is the value of output, X, is the total man-equivalent hours of
labor excluding harvest and crop lemova1, X, is the size of field in hec-
tares, and X3 is the value of organic and'iﬁorganic fertilizers applied.
T-values are“shown in parentheses. ‘
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'hEJ can be interpreted as the percent by which production (YJ) on fie]d
dev1ated from' the average 1eve1 of production (Y ) which could be

‘ expected given the levels of conventionai factor. inputs actually applied.
“ . Regression analysis empioying E as the dependent variable was then
used to identify the individual effects of the most important determinants
of technical efficiency. The results of the equation giving the best
overa11 fit,- consistent with theoretica1 considerations and minimizing

_correiation among independent variabies is presented in Tab1e 7.6. 1

Determinants of Technical Efficiency

Sixteen variables representing factor quality, management practices,
and crop mix explained twoethirds of the variation in technical efficiency.
Controlling for all other variables, production efficiency was signifi-
cantly lower in the most denseiy populated study village, Rogo. That
village had a,history of more intensive land use unmatched hy greater
‘manuring. This result probably reflects lower current soil nutrient status,
and is thus consistent with the.Sierra Leone findings. Similarly, effi-
ciency was lower though not significantly, on fields held temporarily by
the'househo]d through rentaiior pledging ar“ran’gements.2 Even after con-

trolTing tor observed differences in management practices, both the

o 'IA simple linear functional form was employed in the final estimating

equation. Quadradic terms were tested for the timing variables as well as
- for age head to determine the presence of non-linearity, but in each case
estimation precision was reduced.

2Goddard {1970] has reported that fear of losing rental rights fol-
lowing manure application often leads to reduced fertility on fields held
in rental status for several years. Moreover, farmers prefer to rent or
pledge out to other households fields which are of'naturally lower fertility
and/or which have received least fertilizer in preceding years.



Variable

’\vaaiue

: 'Uﬁif§ -Cogffitiept

Constant . o -16.45 . -0.4
Soil quality proxies: '

Medium Density Village location 1 0,1 | -26.52 -1.2

Medium Density Village location 0,1 -53.28 -1.8*

Temporary tenure . 0,1 -31.09 -1.4

Years since last fallow years 1.26 0.7
Labor quality proxies:

Age of household head : years .48 0.6

Technical knowledge . score (1-5) 35.27 1.9*

Family field 0,1 50.59 1.9*%
Management practices:

Date planting early millet weeks 18.12 1.5

Date planting tall sorghum weeks -43.29 =2, T*%k,

Date planting late millet weeks -6.81 2. 1%*

Date of mean first weeding weeks -8.40 -2,2%*

Percent hours late weeding % 143.17 2,3%* .

Percent of dressed seed % 24.13 1.2

Number of crops per mixture number 46.26 3.5%**
Crop mix effects:

Percent harvest value early millet 4 -2.59 3.8k

Percent harvest value groundnut % <1.75 -0.9

Percent harvest value cowpea % =7.57 =3.5%**

N = 54 R? = .66 RE.= .50 - = 4,07

;*s1gn1f1cant at 10%

?Source Survey Data

w¥gignificant at 5%.

*exkgignificant at 1%



'_kﬁoWjédgegoffrécdm@éhﬁed practiceSfapd ?am1Jy field variables also had -

lﬂ The‘formgr.Fef]ects managenment differences

a s}iﬁéhﬁi'ﬁilcgp_t;'effgc't' on E.
7Hq#f§peéiffédfin thé.equation but which are correlated with the know-
'7jedgéiof,recommendations. Thé’]after is believed to reflect motiva-
f_ti6n§1 9ffect$ (x-efficiency), soil quality variation associated with

| thg:éécjsiop to 1o¢ate ;he.houSeholdfé major grain fie]d, and priority
_ngeh‘sﬁﬁh fields in the performance of farm operations.

| . Of particular interest are the highly significant impacts found for
the sgt,ofvmanégemeht practices. The value of E rapidly &ec]ined with
‘delay§‘1h plaﬁfing sorghum and late mi]]et. A similar reduction in
ipfbductiVity accdmpanied a delay in first weeding and reductions in sub-
sequent weedings. Consistent with earlier studies,’the degree of inter-
cropping as reflected in the average number of crops interplanted was

also highly significant.2

]Each head of household was given a simple test to determine his
knowledge of 5 recommended practices concerning the use of chemical fer-
tilizers and pre-pianting seed treatment. The technical knowledge variable
was defined as the score received [Matlon and Newman, 1979]. With regard
to the family field variables, the fields of extended (gandu) households
can be divided into two groups: (1) gandu fields farmed in a common effort
among all members of thehousehold, and (2) gayauna fields usually worked
by a single male in the household. Production from gandu fields accrues
to the entire household and typically meets their subsistence needs whereas

ayauna production is viewed as a supplementary source of cash or food to
the individual worker.

2In earlier runs it was found that coefficients on time allocated
to both early and late ridging operations showed negative signs and were
insignificant. Both variables were dropped from the final equation. The
short sorghum data of planting variable was also dropped from the equation
due to collinearity with the early millet planting date. Finally, variables
reflecting the six most common crop rotations were consistently insigni-
ficant and were also excluded. .
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Technical Efficiency and Farm Incomes

'f,}hxlg,is clear that technical éfficiehcy differentials among firms is
'heitﬁéf a necessary nor sufficient condition to demonstrate cross-firm
différehces in the skill of f;rm managers. That inference is valid
”dnly'if farm'managérs operate in similar environments, that is, only

if they define the same production objectives and face the same set of
‘broduction choices and similar constraints which are outside the con-

trol of the manager.]

These external variables included not only the
natural enviornment, but factor and output markets and other components
of the institutional environment as well. Moreover, it is clear that
the income, wealth, and 1iquidity position of the farmer, brought into
the cropping seasdn from previous periods, may also determine his access
tE resources and thus his production and employment strategy.

The relationships between the set of factors found to be determinants
of technical'efficiency and the income status of the household were exa-
mined within this framework to gain insight as to why poorer households
were disproportionately represented among the least efficient producers.
Further analysis showed that émong the sub-set of households included in the
efficiency anaiysis, a significantly greater number of the poorest families
were located in the high population village and a significantly greater
'Bercent of their laﬁd waé obtained on rental. Both results indicate that
the poorest households may have been farming soils of lower nutrient status.
Hoﬁever, the‘énaiysis also revealed that lower income farmers consistently
plénted Iatér-thah évefége, conducted their first weeding nearly two weeks

¢2 '*]For an}éﬁabdrafion'of'this point see Hall and Winsten [1959].
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| 1aﬁér'thénvgverage, and weeded at ]éss*than half the intensity during
Sézﬁnql;ﬁd subSequent}weedings compared with middle and high income
fdnﬁérs.‘ . |

‘_ 'A]though it is plausible ﬁhat each practice reflected poor manage-
ment thereby explaining in part low incomes of the poorest households,
an a1ferna£i§e éxp1anat10n was equél1y compelling--that poor households
were constrained by low food and cash reserves and thus acted out of
 economic necessity. For example, lower income houéeho]ds.short of both
cash and seed wbu1d be expected to plant somewhat later to ensure the
arrival of the rains thereby avoiding the risk of low germination and
_replanting. The 1iquidity position of the poor farmer also offers a
possible rationale for sub-optimal weeding. An analysis of cash flow
patterns showed that the poorest households experienced an acute cash
shortage during thevmonths jmmediately preceding harvest and as a result
were under considerable pressure to generate an immediate cash inflow

to purchase food grain [Matlon, 1978]. The cash required to make these
purchases was obtained primarily through off-farm labor. Labor profiles.
summarized in Table 7.7, suggest that the time allocated to off-farm
employment by poor farmers may have competed importantly with operations
on their own fields during key weeding periods.

Finally, the low liquidity position of the poorest households not
only affected the time allocation of their own members, but also their
ability}to obtain hired labor for timely execution of key tasks. Low
income households were at a clear disadvantage in obtaining hired labor

_for late weeding, employing 56 percent of the level of hired labor per
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Table 7.7 AVERAGE HOURS PER WEEK SPENT 8Y AOULT MALES
o IN FARM AND OFF-FARM EMPLOYMENT DURING KEY
WEEDING PERIODS, 8Y INCOME CLASS3+D
Week After First Planting Rains:
2 3 &4 S5 6 7 8 9 W M 12 13 18 15 16
First Weeding
Second and Subsequent Weeding
Income

Class Activity
Own Farm 21 14 12 16 19 16 15 17 17 15 14 13 7 N M
Low Hired Farm Labor 4 3 3 2 2 3 3 3 2 3 2 2 1 2 |
Non-Agricultural® 3 3 3 2 2 3 2 3 2 2 3 2 2 2 4
Total 27 19 17 20 23 21 19 23 21 19 19 17 M 15 17
Own Farm 3 29 18 32 37 37 30 26 28 20 2 28 17 28 22
Hired Farm Labor - 1 ] - «a e e e 1 - - e = e 1
Mddle  popageicultural® - 1 1 -« - 1 1 1 - <« 1 1 . 1 1
Total 35 31 19 33 37 3B N 27 25 20 23 25 17 25 2
Own Farm 20 14 15 18 30 29 21 16 1 15 M 8 12 N 1w
Hired Farm Labor 1 1 1 - 1 - - - 1 - - - - - -
High Non-Agricultural® - =« 2 =« o o o o 2 e e e 1 -
Total 3 15 16 19 31 30 25 21 1”7 15 11 9 13 12 18

3excludas travel time.

bThere are 126 observations in each income class.

Cexcludes work on farms of other households.

Source: Survey Data
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hectare as middle income households and only 17 percent of the level of
high income hduseholds.

In a related analysis of.labor hiring patterns in Sierra Leone,
Franzel [1979] found similar résults. Although high income farmers did
not necessarily hire more laborers cn an annual basis than low or middle
income farmers, they were able to hire a greater proportion during the
key bottleneck periods when returns to labor were greatest. The ability
of higher income households to obtain hired workers during these periods
was attributed to cash availability and to the related social status
enjoyed by higher income households which gave them preferred access to
exchange iabor,

In summary, what emerges is a partially circular pattern of causa-
tion through which factors caused by low incomes may have importantly
constrained the management options of households already in poverty thus
reducing their farm productivity. Moreover these results demonstrate
that the level of personal income may affect the small farmer's ability
to modify current farming systens, as for example through the adoption
of an improved technical package, in more pervasive ways than once thought.
Previous studies have affirmed that capital shortage can constrain poor
farmers from purchasing improved inputs and that low incomes may reduce
tha willingness of poorer farmers to accept the increased risk or uncer-
tainty associated with improved packages. However, the present findings
demonstrate further that income may directly affect both the amount of
farm labor available at key points in the cropping cycle as well as the
willingness and ability to perform operations at ogtimal times. It follows

that wiqhin the present Nigerian environment improved technologies which



lreqﬁifefearly‘p1ant1ng, t1me1y;execut1on]6f key‘operaﬁjons;7or‘éubStanf
tiaily increased labor during the 1ﬁmediéte'pre-har0e§t périodawbuiﬂ be
expeCteduto achieve smaller yield increments as well as lower rates of

adoption among the poorest farmers.



" VIII. CHOICE OF TECHNIQUE AND.THE DISTRIBUTION
(OF INCOME IN SIERRA LEONE

‘The ané]ysis»to this point has foéussed .on identifying patterns of
persona1 1ncome distribution among rural households in Sierra Leone and
_northern Nigeria and has exp1ored the determinants of those patterns.
Because techn1ca1 change in the rural sectors of both countries has been
11m1téd, the preceding analyses have emphasized generally traditional
production systems which are currently in widespread use.: In this chapter
we turn to an evaluation of government policies which attempt to promote
more equitable growth by influencing the choice of technique towards more
labor intensive production processes. To accomplish this we have drawn
on key results of work previously completed by Michigan State researchers
in Sierra Leone and integrate them into the broader findings of the pre-

sent study.]

The Choice of Technique Strategy

A general strategy put forward as a means of improving the distribu-
tion of income over time is to encourage the expansion of more labor
intehsive modes of production in both the agricultural and non-agricultural

‘sector§." it is argues that by setting factor prices to more closely reflect -
domestic resource availability, by adjusting tariff structures to discour-
‘age thé import of labor displacing capital, and through the selective
application of subsidies, econcmic conditions can be created which will

expand emp]oyment opportunities for low and middle income workerS'in smaller-

scale more labor intensive sectors.

]See Byer]ee et al. [1979], Byerlee et al [1976], L1edho]m and Chuta

\[1976], Linsenmeyer [1976], and Spencer '—'T—'[1976]
145
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- Evidence examined in this study indicate that the strategy may have
direct'ré1evance~tqzc6untrjes suéh'aS‘Sierra Leone and Nigéria. "A review
of national income patterns in Chapter II, for example, showed that in
both‘coqntries 5ubstant1a1'1nc6me disparities existed between rural and
urbén sectors and that the gaps had increased substantially during the
past decade. Moreover, the'ana1ysis of urban incomes in Sierra Leone
revealed that the highest average incomes nationally were concentrated
among a relatively small urban work force employed in the private, large-
scale sector. In contrast, emp1oyment profiles for both éountr1es reflected
cohéiderab1e underemployment for workers in the poorest househoids.

Several questions, however, have arisen over the appropriateness of

the "choice of technique" strategy as a means of reducing income inequality.
One of these is whether there is in fact an array of alternative techniques
in use or potentially available within each sector or sub-sector of the
economy. If alternative techniques of production do exist, a second issue
is whether there is a conflict between equity and efficiency, that is bet-
ween the employment generation and output objectives in national planning.
Within a static framework, this raises the questioh of whether more 1abor
intensive production techniques make more efficient use of the scarce factor,
capital. Two related issues within the national planning context are
whééherfgovernmental policies have tended to introduce factor and product
marketwdistortions which. favor capital intensive technologies, and whether
chdiééfof'technique.can be shown fp,be sensitive to relative factor and
'prddudf prices;v*In'a mdre dynamic frdmeWork, there is the question of whether
thefe;existsjadeduate‘conSUmer'deméhd for;ﬁrbducts1of labor-intensive sectors,

and?Whephépxsgéh?démandn151eiastiC'toAchanges in income. A further question

s



:;féQ§fq1h§;¢oh$UMQf?déhaﬁd;fs{Whethéf jdﬁér income groups COnsuhe more -
Ifiébéf;iﬁféﬁ§1Vpfégﬁm@d{ties;;,Thié is?iﬁﬁortanf1n~detgrm1hfng whethé?
iﬁé]%cfés.whigh'resulf in a more equitable income distribution will produce
;amd]tip]ier effectsfwhigh furtﬂér stimu]afe employment thereby reinforcing
:eﬁuifable'pétterhs of- growth.

E A;fihgl,ddeStjon'is what impact the strategy would have on the inter-
‘pébsépélgdiﬁtribution of incomes between and within sectors. This raises |
fheICbifical‘question of whether the poorest rural households would be
11ké1y,t6’$hare-the benefits of a labor intensive strategy. Analysis con-
.tained in the preceeding chapters has shown that the failure of low income
'hduseho1ds to dndertake select high return enterprises was attributable to
the high capital requirements associated with those activities. If follows
' that the strategy would more 1ikely benefit poor rural households to the
éxteht that considerable additional employment is created for non-members
of oﬁher/operator households and to the extent that it is possible to pro-
fitably engage in such activities on a smal]-scaTe where capital require-

ments'arg m1n1ha1 while pursuing traditional farming activities.

Exiﬁtence of Multiple Production Techniques

ffIhe existence of a range of production techniques can be demonstrated

'pyvéxamining‘variation in respective output-capital, output-labor, and

1

:Tébor-capital ratios.” Drawing on firm data collected in Sierra Leone in

L ]The output-capital ratio, which shows the output which can be obtained
per unit of capital, is used as a measure of the efficiency of the produc-
tion technique with respect to the scarce factor, capital. The labor-capital
~ratio is an indicator of labor intensity. Techniques which are both labor
intensive (high labor-capital ratio) and which are efficient users of capital
(high output-capital ratio) would tend to minimize output-employment conflicts,
at least in a static sense., Finally, the output-labor ratio allows a com-
parison of techniques on the basis of relative labor productivity.
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 cbnjunc;1on_Q1th the rural. household ;urvey,I'ByerIee et al. [1979] have
ﬁéka@jhéd.prbduttionﬁteCanques;1nfthe aQricu]turai, agriéu]tura]*proces-
;giﬁg,{fishing, and manufactUring'Sectdrs.l‘Their analysis revealed a
~Qidegrange of‘technologies within each sector marked by substantial
vafiafion 1nvcap1ta1-1abor ratios and in scale of productiori. An impor-
tant finding in that analysis was that within each sector, small-scale
and more labor 1ntensiVé pkocesses weré consistently associated with
highéf output-capital ratios. That is, they were more efficient users

of capital. These results suggest that it was possiblevté both promote
employment and maximize output through the efficient use of capital using

labOr-intensive production techniques.

Factor Market Distortions

Since a range of production techniques does exist in Sierra Leone,
factor market distortions which influence the choice of technique may
have a major impact on the extent of unemployment. Further ana1y§js exa-
mined price relationshibs in capital and labor markets in Sierra Leone
as well as distortions stemming from the existing tariff structure, in
an effort to identify prevailing factor prices differentials between the
small and,large-scaIe sectors of the economy. Available data revealed

‘major dichbtomies. Large-scale firms were favored in capital markets as

: ]The data were collected in three supplemental surveys conducted in
1974-75. Twice-weekly interviews were conducted with 60 rice milling
firms, 120 fishing firms and 250 small industrial firms in both rural
‘and urban areas. These data together with secondary data on large-scale
industrial production provide an overview of non-farm production techni-
ques nationally.



a Eesult,of pr1911egea aq¢éstho fofmajl1ﬁSt1tut1Ona1TSQqueskwhjch $
| eXtended;1bw éﬁét;ihighlf subsidized 1baq;.]‘ In contrési, small-scale
firms generaj]y depended on their own finances, on loans from relatives
and friends;‘and.on loans eXtéhded by traders on pdrchases, typically
ét<ihtergst rafeé several times higher than those charged in the formal
market.2 | ' |
There was also large variation in wage rates for unskilled labor in
Sierra Leone, with the difference}againvreflecting a dichotomy between
small-scale and large-scale sectors. In urban areas, the'Wage rate for
unskilled Iabor in large-scale firms was nearly double that in small-
sca1efindustry. Furthermore the wage rate in rural sectors was on aver-
age 55 percent of the wage in urban small-scale sectors. Final]}, under
the import tariff structure which prevailed during 1974-75, small-scale
- firms paid substantially higher tarfffs on imported inputs than did
large-scale firms while receiving considerably less protection against
competing 1mports.3

The sensitivity of choice of‘technique to such market distortions

‘Was tested through a combination of 1inear programming and budget analysis.

]In 1974-75, private banks charged an interest rate of 12 percent on
all loans--the maximum allowed by government regulation. Since the rate
of inflation at the time was over 15 percent, this actually represents
a negative real interest rate.

2A'I'lowing for delayed or defaulted repayments, Linsenmeyer [1976] cal-
culated an interest rate of 43 percent for small-scale fisherman. This rate
is believed to be generally in line with other informal credit sources.

: 3For example, although tariffs on sewing machine parts (used by small
firms) were 36 percent, large-scale clothing firms enjoyed low or zero
tariffs on imported items [Liedholm and Chuta, 1976].
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,~Emph§§1slﬁés<p1§6ed'oﬁ meaSUFing»the effect of variation in the price

ofcéﬁitéf‘fhrdﬁbh‘changesainfSObSidies and tariffs,-fofeign exchange and
'1ntefe§¥1fates~-pf1c1ng 1n5trqmehts Which.are directly influenced by
govefnmentlp011cy.f o

‘Within the agricU]turaT sector, the profitability of using tractors
for land preparétién was found to be highly sensitive to the rate of sub-
sidy for i;actor»services. Under existing factor prices which included
an 85 percent subsidy for tractor services, mechanical cu}tivation reduced
produdfion,costs by ten percent when compared to hand cu]fiVation. How-
ever, with the removal of these subsidies, the cost of production using
mechanical cuitivation was more than double that of hand methods. This
was reflected in the optimization analysis by a switch from mechanical
to hand cultivation when factor prices were changed to reflect the real
cost of capital. Moreover, labor use was almost doubled when opportunity
cost prices were used.

A linear programming approach was also used to analyze the choice of
technique among rice processing firms tSpencer et al., 1976]. The results
indicated that if existing policies were continued (low cost of capital
to large mills, overvalued foreign exchange and high rice prices), effi-
ciency in the rice processing sector would dictate that all hand pounding
should be eliminated in favor of small and large mills. The employment
effect of this transition would be substantial, with over 40,000 full time
rural'jobsllost.- On the other hand, with factor prices reflecting oppor-
tunity‘costs, the amount of hand pounding was only slightly reduced from
current levels and large mills were completely eliminated from the sd1ution.

‘7In_avsimilaff6na1ysis‘1n the fisheries sector Linsenmeyer [1976] showed
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 that if 1afge+$calejfirmsboperating ty;ylé?s'Wére.;hérged?theAsame factor
:fpri¢és'q$i§ma]Jésca1e %irﬁs,>tﬁere~Wou1afBe;a sﬁbétahﬁia1ﬂfep]acemeht1 
'fdfvléféé-scalé trawlers byfsmqll-écale f%rms; .Fihally; analysis of the
j;hoigg‘pf7technique in the small-scale manufacturing sector indicated
f thatiVari§t1on in thé.interést,rate and tariffs generally did not have
i'iargé effects except in baking.and carpentry industries where there was

¢greater vériation in factor intensities among techniques [Chuta, 1977].

fEffects of Incom;‘DiStributibn on Rur&] Consumer ‘Demand

Infa study of rural COnsumptidn patterns in Sierra Leone, King and
Byerlee [1978] examined how changes in rural incomes would affect the
‘demand for factors in producing sectors and the locational distribution
of these secondary effects. One of the central objectives of that study
waskto determine whether the demand for labor intensive commodities was
| income elastic, that is, whether thé demand for such products would increase
with economic gfoﬁth. Their aﬁa1ysis was based on an estimation of expenQ
djture elasticities and margind] propensities to consume for households

1

disaggregated according to income status.’ Estimates of expenditure

]Expenditure elasticities were estimated using a ratio semi-log inverse
model which allows the income elasticity to vary by income level and also
preserves additivity of the marginal propensity of consume at each income
level. The final estimating equation was of the form:

8
Cyg = agty * bygVylily + byyhy + byiusg + 15200ty Mg
~ where,
“cij = consumption of commodity i by household j,
‘Yj” = total expenditure of household j,
,fYallé;per capital expenditure of household j,

=
[

. jjf: ngmber of people in household j,
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'e]asticities together with labor/capital ratios for specific commodi-
t1es are shown in Tab]e 8.1.

Analysis showed that 84 percent of marginal expenditures for all
'rural'hodsehqlds“were.for godds 1n small-scale labor intensive sectors.
An especiaTijjmportaht reshlt was that the demand for products frqm
all»]abdrvinteﬁ51Ve sectors was highly income elastic reflecting strong
_grOWthkin demand fo labor 1nteﬁsive commodities. Moreovef. as expected
l*labor réquireméhts per Leone of expendituré at the margin fell at the
maﬁgjp»as 1ncohes increasad--from 9.2 person hours per Ledne among house-
hong in the poorest decile to 7.6 hours per Leone of expendituré among
tenfﬁ decile households. This means that lower income groups did in
fact]éonsumé a more labor intensive bundle of commodities.

'In short, the consumption analysis revealed a deep and expanding
demand for labor intensive products which could support the choice of
technique straﬁegy. - Moreover, growth in the derived demand for labor
would be greatest if increments to incomes were concentrated among the

poorest rural households.

Importance of Alternative Techniques for the Poorest Rura)l Households

In view of the range of available technologies, their demonstrated
sensitivity to changes in'factor and product prices, and given the rela-
tivé]y high income elasticity of demand for labor intensive commodities,

a,remajning‘issué is the extent to which removal of market distortions

;SJ = subsistence ratio in household'j,

ffthj:= dummy variable for region h with value ] if the household
SR 1s in region h, 0 otherwise. -
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Table 8 1 OUTPUT-CAPITAL, OUTPUT-LABOR, AND LABOR-CAPITAL

_ RATIOS FOR SELECTED PRODUCTION TECHNIQUES
AND INDUSTRIES IN SIERRA LEONE2

Labor-

* Industry and =" (Qutput- Output-
‘Production Technigque ' Capital Labor Capital
" Rice Production :
Hand Cultivation i 114.00 .18 637.00
Tractor Cultivation ' .16 .06 2.70
Rice Milling
Hand Pounding 40.90 .06 638.00
Small Steel Cylinder Mills 1.83 1.46 1.25
Small Rubber Roller Mills, .97 1.35 72
Large Rubber Roller Mills 1.20 10.00 .12
Fisheries : :
Canoe 22 ft - Ring Net 8.75 .47 19.90
Boat 30 ft - Beach Seine 5.42" .32 16.73
Boat 30 ft - Ring Net 7.66: 37 20.60
Boat 40 ft - Ring Net < 26 HP Eng 8.47 .36 23.80
- Ring Net > 26 HP Eng 5.50 .30 18.20
Large Trawlers 1.51 1.03 1.46
- Manufacturing
Clothing ‘
Rural, smal] tailor non-electric sewing . _
machine 8.30 .50 16.60
Rural, small tailor electric sewing :
machine plus 7.60 .60 . 12.50
Urban, small tailor electrice sewing
and embroidery machine 2.60 .60 4.30
Urban, large clothing factory 1.70 .80 2.20
Bak1ng
"Rural, small mud oven traditional 19.00 .50 38.00
Urban, small peel oven N 15.00 1.00 15.40
Urban, small miltiple deck oven r3.20 .60 5.30
Urban, small reel oven - 4.50 1.00 4.50
Urban, large tunnel oven . 2,60 1.00 2.60

aOutput measured in Leones of value added, capita] measured in annual costs at 35 percant oppor-

tunity cost and labor in man hours.

Source: Byerlee, Eicher, L1edholm. and Spencer [1979].
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i fo"prpmote’small-scaié Tabor intensive production would reduce relative
:1neqh$]ity while improving incomes of the poorest rural hohsehofds.
| Such ‘income effects depend on. three properties of each technology: (1)
enterprise profitability, (2) Ehanges in the demand for non-household
‘lébdr,lahd (3): the magnitude of fixed and variable costs relative to the
1nvééthent capacity of low income families. The latter two properties
critica11y1determ1ne in what manner and to what extent low income house-
holds could be expected to participate in the expansion of small-scale
labor intensive enterprises. An examination of firm data representing
a range of technologies in both agricultural and non-agricultural sectors
provided evidence on each point.

Within agriculture, input-output data was collected describing two
modern technologies of rice production--upland rice involving mechanized
land preparation, and an inland swamp rice package including improved

seeds, fertilizer, water control, and seeds.]

Budgets for each rice pro-
duction technology are shown in Table 8.2. Information on two traditional
farming systems practices in each area are also provided to serve as a
benchmark. The data suggest that increased production costs in both
improved systems are likely to pose major constraints to adoption by

the poorest households. In spite of an 85 percent subsidy on tractor ser-
vices, proquction costs per hectare increased from Le 25 to Le 50 per hec-
tare under mechanical cultivation. Similarly introduction of the bio-

chemical package increased costs more than three-fold to Le 99 per hectare,

: ]Data_fbr the biochemical technology were drawn from a purposively
selected sample of farmers in the Moa Basin where an Integrated Agri-
cultural Development Project (IADP) was established in 1973.
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Table 8.2 “ENTERPRISE BUDGETS FOR TRADITIONAL AND IMPROVED
S SYSTEMS OF RICE PRODUCTION IN SIERRA LEONE

Moa Basin Bolilands
Traditional Improved Hand Mechanical
Swamp Swamp Cultivation Cultivation
. ' (Average per Hectare)
Output value (Le) 259.35 355.68 151.66 178.09
Total variable costs (Le)? 26.92 99.05 25.44 50.14
Land payment : 0 1.73 0.74 5.19
Seed 10.87 12.60 11.12 9.39
Fertilizer : 0 3.7 1.98 2.96
Mechanical Service® 0. 0 0 16.80
Hired labor 11.61 59.03 7.66 7.66
Others 0 5.43 0 0
Interest 4.45 16.55 4.20 8.40
Gross margins
Per hectare (le) 232.43 . 256.63 126.22 127.95
Per hour of family labor (Le) 0.13 0.10 0.18 0.34
Per hour of family labor with
unsubsidized costs 0.13 0.09 0.18 0.06
Labor (total hours) 1817 aun 783 477
Family 1721 2779 667 378
Hired 96 632 116 99

31ncludes 85 percent suBsidy.

Soyrce: Spencer and Byerlee [1976].
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of which 72 percent represented payments to hired labor. To put these
figures into perspective it is useful to recall that the méan annual per
capita incomes of the poorest .30 percent of households was only Le 30.

Furthermore, there is ]itf]e indication that profit levels would
warrant widespread adoption of either improved technology. Due to
increased costs, returns per hectare of improved swamp rice were only
marginally geeater than under traditional swamp rice. And since the
biochemical package required substantially greater land--due to improved
land preparation and larger harvests--returns per hour were in fact
lower than in the traditional system. The data also show that returns
to land in the mechanized system were nearly identical to traditional
systems when an 85 percent subsidy on tractor costs is included, while
returns to labor were nearly doubled. After removing the effect of the
subsidy, however, returns to both factors in the mechanized system were
substantially below the levels obtained through hand cultivation.

It is also important to note that labor inputs per hectare fell by
about 40 percent under mechanized cultivation as farmers substituted
capital for labor in land preparation activities. However, because land
was relatively abundant in the Bolilands area, the substitution permitted
an expanded area to be cultivated. For example, the average size farm for
farmers employing only hand cultivation was 3.4 hectares compared with
5.1 hectares for those preparing their land mechanically. Thus, while
the tractorized system was labor saving, it was not necessarily labor
displacing since aggregate demand for labor increased in both weeding and

harvest activities.
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. Turning to the industrial sector, it was found that although small-
'scale firms used far more labor per unit of capital than their large-
scale competitors, employment per firm was nevertheless generally small
and typically limited to members of the proprietor's family. For example,
among small-scale industry firms in communities with less than 2,000
population, the average number of workers per firm was only 1.6, including
the owner-operator [Liedholm and Chuta, 1976]. Average employment per
firm rose to 2.4 workers in communities between 2,000-20,000 population,
and was still only 3.5 in urban areas. These figures underline the very
minor potential of increasing hired labor earnings through the expansion
of small-scale industry, particularly in rural areas.

Given the limited capacity of small-scale firms to generate addi-
tional hired labor zmployment, it is important to determine whether there
is sufficient variation in the capital requirements of alternative tech-
niques so as ts enable poor farm househclds themselves to diversify into
non-farm activities. An analysis of costs and returns of the most common
small-scale enterprises--tailoring, carpentry, and blacksmithing--found
that although the scale of operation and thus initial capital requirements
were lowest in the smallest communities in which firms were operating,
capital requirements were nevertheless substantial even in the smallest
rural areas. For example, Table 8.3 shows that among these enterprises,
the average capital stock was about Le 180 with annual user costs of Le
39 in communities of less than 2,000,

Further analysis of the sources of funds use¢ to acquire entry

capital for these rural industries revealed that the rural informal capital
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~Table 8.3 SELECTED BUDGET ITEMS FOR THREE SMALL-SCALE
| RURAL INDUSTRIES BY SIZE OF LOCALITY IN
SIERRA LEONE (IN LE) .

.

Tailoring Carpentry Blacksmithing
Population Population Population
2,000- 2,000~ 2,000-
<2,000 20,000 <2,000 20,000 <2,000 20,000
Gross output 213 604 78 3511 246 1301
Materials and
service inputs n 174 7 224 "6 220
Value added 203 431 70 1270 238 1141
Value of capital
stock 185 283 175 849 180 839
Annual user cost
of capital 39 62 37 168 38 216

Source: Liedholm and Chuta [1976].
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market had 1ittle potential to ease the entry burden. Within rural
cqmmUhitﬁes, toans provided less than 6 percent of the initial capital,
with 38 percent obtainéd out of savings from agricu]fure, and 27 per-

cent taken from savings out of previous trade or business [Liedholm

and Chuta, 1976]. That is, the data strongly suggest that diversification
into rural non-farm enterprises follows a sequence beginning with surplus
agricultural production followed by subsequent reinvestment of profits
into an expanded Sca1e of operations. This sequence, and the magnitude
of initial investments, effectively exclude the participafion of low
income families.

An analysis of small-scale marine fishing enterprises revealed
similar constraints limiting entry of low income households. While there
was a wide range in the acquisition cost of equipment depending on the
type of fishing vessel, nets and propulsion equipment, the least expen-
sive capital stock per firm still amounted to Le 57 representing an annual
capital user cost of Le 35 [Linsenmeyer, 1976]. Although, loan capital
was a more important source of initial capital, providing 47 percent of
initial investments, 18 percent was still derived from agricultural savings
and 35 percent from profits generated in other non-farm activities. This
again suggests a sequential phasing of entry into fishing enterprises.
Finally, because the average small-scale fishing firm employed less than
two non-family workers, the fishing sector would also generate 1ittle

employment beyond members of the proprietor's family.

Implications

This chapter has reviewed evidence from Sierra Leone concerning the

~'rdistr1bUtiona1 implications of promoting employment through the encouragement
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of more 1abor~1nfénsive<febhn1ques~of production. Results from analyses
of:ﬁ&fh.démand and §upp1y relationships in several sectors ‘of the economy
indicated that there was considerable scope for the expansion of small-
‘scale, labor intensive processés. However, the evidence also suggested
that the potential of the labor intensive strategy and its distributional
implications varied importantly by sector. Within agriculture it was
seen that the only improved production technique examined which increased
the demand for labor (the biochemical swamp rice package in Sierra Leone)
was not sufficiently profitable to warrant general adoption. Similarly,
in the rice processing sector traditional techniques were generally
superior to larger more capital intensive processes both in terms of
employment and profitability, particularly when factors were priced at
their respective opportunity costs. Within both of these sectors it was
clear that the removal of factor market distortions would help prevent
reductions in employment and incomes for the poorest rural households.

In short, while improved production techniques which would improve the
distribution of rural incomes were not available in either sector, policies
could be structured to prevent an increase in inequality by protecting
the viability of efficient traditional practices.

‘ Analysis of choice of technique in the fishing and small-scale industry
sectors produced more problematic results. Although smaller-scale labor
intensive techniques were economically more efficient within both sectors,
the distributional effects of improving price relationships for such firms
wefe miXed.v Entry costs associated with even the most labor intensive
firms weretsubstaﬁtial compared with the investment capacity of lower

1ncome”rurél housgho]ds. Moreover, employment perwfirm was not only small,

but.fim{ted'almégtJentirely to:family members.
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Thus within both the fishing and small-scale industry sectors, the
remoVa]’bf dfﬁtort1ons‘1n‘factor and product markets wdu]d probably |
.be.béhéficial both from the point of view of national output, and as
a means of reducing rural-urban disparities and disparities within
urban areas; However, unless access to loan capital was substantially
increased for poorer househo]ds, or entry costs substantially decreased,
the benefits from such policy adjustments would probably be concentrated
among middle and particularly high income rural households. Thus rather
than reducing rural inequality, it is quite possible that the strategy
would increase relative inequality within rural areas while leaving the

incidence of absolute poverty largely unaffected.



IX. SUMMARY AND POLICY IMPLICATIONS

Objectives and Organization of the Research

This Study arose out of the growing concern among both national
“planners and external donors with the effects of development programs

on the inter-personal distribution of income. The relatively recent
interest in distribution reflects an awareness that the absolute income
gap separating the rich and poor has widened substantially in all but

a few developing countries during the past two decades. However, in
spite of national commitments towards more broadly based growth, efforts
to reduce inequality have been hindered by insufficient knowledge of

how to design policies which ensure broad participation, how to implement
them, and how to measure their impact. Underlying these policy questions
is a general paucity of information on incomes, on the occupational and
demographic characteristics of the poor, and on how the poor respond to
and are affected by alternative development policies.

Among the developing areas least is known about the size distribution
and structure of personal incomes in Africa. The available information
tend to be highly aggregated and have been used primarily to estimate
national averages and, in a few instances, to draw comparisons among regions
or industrial categories. In a very few cases are data available to examine
the inter-personal distribution directly. Moreover, information is almost
exclusively 1imited to the modern urban sector. The present study was
designed to partially fill this knowledge gap through a detailed analysis

of rural incomes in the West African countries of Sierra Leone and Nigeria.
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‘ ',F°“r characteristics of the study areas importantly influenced the
apprdéch taken in this report. First, West Africa is generally charac-
terized by relatively low man/land ratios, and, as a result, landlessness
is uncommon. Hence the rura1.boor are generally small farmers with
typically secure land tenure. Second, only minor technological change
has occurred in the agricultural sectors of most West African countries.
Thus there is very limited and typically highly localized experience on
which to conduct an ex post analysis of the impacts of technological
change. However, because investment in physical and bio]égica1 research
in the area is now undergoing rapid expansion there is an urgent need
to identify the constraints 1imiting production among low income farmers
thereby contributing in the ex ante design of more appropriate interven-
tions. Third, with few exceptions, most West African countries are
characterized by incomes and institutional and infrastructural development
generally below levels of most developing countries in Latin America or
Asia. Fourth, as mentioned, the information base on rural incomes at
the household Tevel is particularly deficient.

Experience in countries which have witnessed the spread of improved
biochemical technologies has shown that if successful adoption requires
increased use of factors which are directly related to current income,
such as human or physical capital, or if access to modern inputs is
influenced by institutional systems, a concentrated traditional distri-
bution will both retard the rate of adoption and reinforce existing in-
equalities. Therefore an important assumption upon which this research

was based is that if improved production systems are to be developed for
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lthejruné] poor, a better,undérstanding of the current distribution of
.income is esﬁentia]. , .

| .The approach taken in this research has been first, to examine
how inter-household differences in resource endowment, resource use,
and resource productivity effect the distribution of personal incomes;
and second, to identify causal factors under]yiné variation in resource
endowment, use, and productivity. Through thé analysis of these rela-
tionships, we have attempted to construct profiles of households--
including both structural and behavioral characteristics--at various
levels of income. Particular emphasis was placed on illuminating the
circumstances of the poorest rural households in both case studies.

The study was organized into four major parts:

First, the structure of incomes in Sierra Leone and in a selected
area of northern Nigeria was analyzed through a comparison of the levels,
sources, and distribution of income among rural households. Demographic
variables were also examined to determine the effect of factors related
to family size and composition on the incidence of low incomes.

Second, patterns of resource endowment and levels of resource use
were examined to determine the relationship between conventional factor
use and incomes.

Third, causes of variation in factor returns were analyzed for both
farm and non-farm enterprises and among income strata. In particular
factors affecting enterprise choice as well as the effect of enterprise
choice on household incomes were examined to determine the extent to
which Tow income producers were constrained to low returns activities.

Varjation>1n the productiVity of farming systems wds also analyzed in an



effort to identify how the economic circumstances of low income house-
uholds may limit farm productivity within traditional farming systems
'and to derive implications for the design of more appropriate techno-
Togles. i

Fourth. a range of currently available technologies in several farm
‘and- noo-farm enterpri;es was analyzed to determine the 1ikely impacts
of déVelopment po]icies which puréue equitable growth through the
promotion of labor intensive modes of production. Of particular interest
in that analysis was whether policies affecting choice of'technique
'were 1ikely to be effective in improving the incomes of rural households

now in poverty.

Key Findings and Implications for Policy

The Degree of Rural Inequality

For policy purposes it is convenient to distinguish between relative
inequality and absolute poverty, and between current patterns of distri-
bution and future trends. Income profiles constructed in both Sierra
Leone and Nigeria showed that incomes were not highly concentrated but
rather displayed fairly equitable distributions. In Sierra Leone, for
example, the Gini coefficient calculated on income per capita was .38,
and in Nigeria it was only .28, Given the production technologies avail-
able in both areas of West Africa, existing farming systems were not
sufficiently profitable, capital intensive, or technically complex to
produce wide income differentials. Further, the continued availability
of'surpius land combined with relatively egalitarian land tenure system

havc contributed to the maintenance of income equality.
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f In an analysis of the ¢9mgbnénts of inequality in Sierra Leone,
.an71ﬁﬁortant finding was th&i inspite of wide inter-regional income
differences, approximately 80 percent of rural inequality was caused by
1ncgme variation at the villag; level. That is,.the major determinants
of 1nequa11ty clearly operate at the village level. This suggests-that
policies directed at reducing rural 1nequa11ty through the regional
reallocation of development 1nvestment will have neg]igible impact
unless the causes of intra-village disparities are effective]y attacked
as well. ;

A second important finding bearing on the nature of rural inequality
was that in both case studies 1nequa11ty at the village level was directly
associated with population pressure and ‘improved road access. A1though
the underlying mechanisms were not clear, some evidence suggested that
improved transportation and a more concentrated population resulted in
greater integration into the market economy with consequent changes in
the structufe of demand. This in turn increased non-farm and cash cropping
opportunities which could be most effectively exploited by higher income

households with greater investment capacity.

The Incidence of Absolute Poverty

In spite of the comparatively modest range over which incomes varied,
because average incomes were not greatly in excess of minimum subsistence
requirements, a serious degree of absolute impoverishment occurred among
the poorest 30 percent of households in both areas. Moreover, the incidence
offgb501ute poverty was found to be concentrated in the less humid portions
ofvﬁ}erra Leone marked by high population density. ., From a policy perspec-

tive, however, the problem of absolute poverty is not-best addressed within a
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,,framework Of'neiative7inenua1ity; that'is. througnfpoiicieSﬂfocussed
; n. redistributing assets or income. ‘Rather. the‘major’prObiem is the
sgenera]iy Tow ievel ot’inggme overai] and the limited capac1ty of those
;now in poverty to improve their incomes given available resources and

{production technologies.

The Causes of Poverty |

A range of income determinants was examined in an effort to iden-
tify factors causing the incidence of low incomes. An important result
of that analysis was that[ﬁb single factor explained tne major part
.of income variation. For example, while lower income households farmed
somewhat smaller holdings, the correlation between land size and inccme
was generally not high. This was largely due to a significant inverse
relationship between land and.non-farm earnings, and due to wide varia-
tion in land productivity. It was important, however, that the correla-
tion between land and income was consistently highest in areas of greater
population density and where the land market was more commercialized.
This suggests that as population pressure increases and as the view of
land as an economic factor of production becomes more general, access
to land may become a more important determinant of income and a possible
source of incneased inequality.

| ”Overali‘empioyment levels were Tow in botn areas and clearly contri-
buted to iow‘mean incemes, furthermore, hours of employment tended to be
'1dwest among workers in'the poorest households, even during peak labor
beriods. HMore impdrtant than the low ievels of employment, however, was

the consistently lower producfivityqof poorer workers when they were employed.
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‘_Ah%ana1y51s of productivity djfferentials found that a complex set
of faétors integrally related to poverty level incomes combined to
Timit -the management options of households already in poverty thereby
: =reduhing their production poteﬁtial. For example, data from both coun-
| tries showed that a lack of capital effectively excluded the poorest
households from participating in the most profitable rural non-farm
enterprises. Evidence of a poverty-trap situation was perhaps clearest
in the analysis of the Nigerian farming systems. Constrained by a
lack of calories and cash during critical farming periods; low income
workers diverted a substantial proportion of their labor to hired wage
employment in an effort to generate a constant cash inflow. As a result,
operations on their own farms were performed in an untimely manner and
at sub-optimal levels. Exogenous factors contributing to low farm pro-
ductivity were also identified. In both Sierra Leone and Nigeria, for
example, returns to both land and labor were significantly lower in villages
with above average population densities. This points to a chronic future
decline in farm productivity and incomes given current technologies.

Finally, an analysis of the relationship between demographic factors

and income revealed that a significant proportion of households in poverty
were characterized by extremely unfavorable dependency ratios reflecting
particular stages in household growth and development. The finding that
11fé-cyc1e factors importantly contribute to poverty incidence emphasises
the Timits within which conventional rural development policies can improve

the incomes of the poorest households.
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_'Trends Toward- Increasing Inequality

'In’éontrést to current patterns of relative income equality, several
indicators identified in the study point toward the emergence of widening
income disparities in the futu}e. These include both structural changes
in the location and composition of employment which are associated with
‘growth, as well as several pre-conditions for the emergence of agricul-
tural dualism. For example, the study found that increasing inequality
was associated with the emergence of market towns and urban centers in
both countries. As urbanization proceeds, unless fundamental structural
changes occur, national inequality is almost certain to increase.

Relationships on both the demand and supply side of rural non-farm
enterprises also point toward widening inequalities within rural areas.
Since the demand for non-food goods produced in rural areas is highly
income elastic, improved rural incomes will generate increasing demand for
such commodities. Although a range of techniques was observed permitting
some choice of relative capital or labor intensity, initial capital costs
and variable costs associated with even the least capital intensive non-
farm enterprises are gnerally high compared to the incomes of the poorest
rural households. While thege costs do not completely prohibit entry of
Tow income producers into such non-farm enterprises, they do effectively
1imit their scale of operation. This ensures that the greatest share of
future growth in demand for rural non-food items will be met by higher
income producers. Increased capital costs observed for two "improved"
farm technologies introduced in Sierra Leone will produce similarly biased

participation with respect to farm production.
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In the Nigerian study it was also observed that village leaders had
preferred access to extension assistance and used their positions of
influence to divert government supplied farm inputs for their personal
use. As more profitable crop production technologies are developed which
increase returns to extension and investment in modern inputs, it is
clear that such patterns of privilege will lead to greater inequality.

Finally, the Nigerian data also revealed that lower income families
were critically dependent upon high income households both for peak season
employment and for the purchase of grains during the pre-harvest period.
This suggests that if an income-based class structure were to emerge
with a parallel decline in current communal support institutions--as
has been observed elsewhere in West Africa [Norman et al., 1979; Harriss,
1979]--at least some of the pre-conditions for an exploitive system of

exchange already exist at the village level.

Policy Options For Equitable Rural Development

The challenge for policy makers then is to devise strategies which
not only raise the profitability of rural entefprises. but which also
ensure the participation of low income households thereby restricting the
tendency towards dualism. Since the incomes of the rural poor are primarily
generated from farming, on their own farms and as hired laborers, primary
emphasis must be placed on strategies which increase the demand for and
returns to labor in agriculture, with particular emphasis on disadvantaged
regfons.

Perhaps the most basic means of increasing incomes while promoting
broad benefit incidence is through the development'of improved crop pro-

duction ‘packages which are compatable with the factor endowments of low



m

fncome producers. Since a disproportionate number of the poorest house~
holds in.less humid areas either specialize in grain production (Sierra
Leone) or are net grain purchasers (Nigeria), priority should be given to
the improvement of food grain'technologies suited to low-rainfall con-
ditions. In Sierra Leone priority should be given to upland rice and
fundi, and in Nigeria to the millets and sorghum.

Moreover, in order to permit broad patterns of adoption, the tech-
nical package should economize on those factors most 1imiting for low
income producers--capital, peak period calories, and, quite possibly,
management. It was clear that both improved technologies examined in
the Sierra Leone context were incompatible with high adoption rates among
poor farmers. More incremental “minimum input" packages with a credit
component offer an alternative approach. Since labor required in weeding
and to some extent planting tend to be the primary constraints of produc-
tion, more modest technologies which conserve on and increase returns
to peak period labor should be given priority. Improved seeds which do
not require large inputs of complementary factors such as land prepara-
tion, water control, or weeding may affect this by increasing output and
labor use at other than peak seasons. Chemical inputs such as fertilizer
and herbicides may also be appropriate if provided at low cost and with
assured access by low income producers.

It is particularly important in the design of such packages that the
special circumstances of low income households be explicitly recognized.
An analysis of the Nigerian grain production system showed that personal
income profoundly affects the small farmer's ability to modify existing

practices. Previous studies have repeatedly affirmed that low incomes
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directly affect the ability of poor farmers to invest in new technologies
as well as the poor farmer's willingness to accept the increased- risk or
uncertainty attendant to adoption. But in addition, the present analysis
has shown that low incomes an& limited liquidity create a poverty trap
sftuation which may restrict both the amount of labor available at key
points in the cropping cycle, and the farmer's capacity to perform
operations at optimal times. Thus within the circumstances of the Nigerian
environment, it was concluded that improved technologies which require
early planting, timely execution of key operations, or substantially
increased labor during the immediate pre-harvest period would achieve
lower yield increments and lower rates of adoption among poorer house-
holds. One means of breaking the circularity of poverty thereby pro-
moting proper use of inputs would be to add a consumption credit component
to input packages. This could both add to the energy available to low
income workers while reducing the time spent in off-farm labor.]
A second general policy area which may affect the degree of equity
in both rural and urban areas is pricing., Factor price distortions caused
by existing tariff structures, overvalued exchange rates and by fragmented

capital markets have created a distinct bias in favor of capital intensive

]To be economic, of course, it is clear that the returns to proper
input use (improved timeliness, etc.) would have to be at least equal to
the foregone earnings in off-farm employment. An additional benefit of
adding a consumption loan component would be to reduce the immediate
resale of inputs received on credit. For example, low income farmers
(farmers in the poorest quintile) in the Nigerian sample sold 33 percent
of all fertilizer received through government extension programs [Matlon,
1978]. This compared with less than 10 percent for all higher income
households. HMoreover, analysis showed that while it was profitable for
poor farmers to sell the subsidized fertilizer at market prices, the mar-
gina} return to actual field use was several times greater than the profit
margin,
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production technologies thereby restricting employment. Within agri-
CUitﬁﬁes potentially labor displacing mechanization schemes which would
not be economically viable in the absence of the price and subsidy dis-
tortions, are examples of thettype of intervention encouraged by such
policies. Similar price policy impacts were observed within the Sierra
Leone rice processing and rural non-farm sectors. In both sectors
existing policies tended to restrict the growth of small-scale and more
labor intensive enterprises which are generally located in rural areas
in favor of more capital intensive, large-scale, and urbaﬁ based firms.

It is important to note, however, that the equity effect of removing
price distortions within the fishing and rural small-scale industry sec-
tors is mixed. Incomes of rural households engaged in such enterprises
would increase at the expense of generally higher income urban workers.
Although this would reduce rural-urban income disparities and improve
the overall national distribution, since these rural firms employ few
hired laborers, 1ittle additional employment for workers from low income
households would be created. Thus unless initial capital costs were sub-
stantially reduced, it is 1ikely that very little benefit would accrue to
households now in absolute poverty.

With this qualification, public action to bring factor prices more
into line with their opportunity costs constitutes an important step in
creating conditions conducive to more equitable growth. A broad set of
individual policy adjustments could be considered: (1) interest rates
charged by formal lending institutions should be raised; (2) formal lending
operations should be reoriented to perform a saving function for small-scale

producers in rural areas; (3) exchange rates shoula reflect foreign exchange
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and capital scarcity; (4) tariff structures should be modified to encourage
the importation of inputs which are complementary to labor 1nten§1ve
techniques of production; (5) urban wages in the public an& large private
sectors should be adjusted to better reflect labor scarcity by skill

type; and (6) export taxes on labor intensive agricultural export crops
should be removed. While these suggestions are hardly new, they do
constitute the kind of comprehensive, programatic approach which, if imple-
mented, could affect future patterns of growth.

Other priority areas for government action involve the regional allo-
cation of infrastructural investment in the transport, education, and
health areas. In both Sierra Leone and Nigeria such investments should be
concentrated in poorer northern areas. Moreover, they should involve to
the extent possible labor intensive approaches in the construction stages
to absorb surplus dry season labor.

Finally, it must be recognized that obstacles to ensuring broad parti-
cipation in programs of development are not only economic and technical
in nature, but also institutional. While efforts to diffuse decision
making in both the design and implementation of projects down to the village
level may reduce biases introduced at the national or district levels,
substantial problems may nevertheless remain. Although existing village
political systems can provide a means to facilitate greater involvement
in village level programs, it should not be automatically assumed that the
tréd1t10na1 leadership will, in fact, represent the interests of all classes.
The~recprdvqn this issue 1s.not yet clear in much of West Africa, but it

1Sﬁ11keiy that with greater commercialization, village political and economic
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institutions will become less egalitarian. In order to minimize abuses
:wﬁi;h'may oCcuf fegard1ng access toideve]obment programs, the roles p1ayed
by tfaditiona1.1oca1 1eader§,1n implementing interventions at the village
level must be better understoéd. Ultimately, it may be necessary to
promote the formation'of alternative village institutions which mobilize
wider segments of the rural population and which serve a broader range of

interests.



APPENDIX A

MATHEMATICAL DEFINITION OF MEASURES OF DISTRIBUTION:
1. Coefficient of Variation

v
1 | (1)

2. Standard Deviation of the Natural Logarithm of Income

Y Dog ) £ (y) dy (2)
3. Gini Coefficient

2 n n
(1/2n%) & = |.Y-| - .le (3)
i=1 §=1
where,
v = standard deviation of income,
u = mean income,
u* = harmonic mean of income,
y = an income observation,
¥y = income of observation 1,
yj = {ncome of all other observations j,
nY = number of observations.

MATHEMATICAL DEFINITION OF DECOMPOSITION METHODS:

1. Decomposition of the Log Variance of Income:

The basic log variance (V) formula is:

) N 2 :
V= N'121 (log y; - Tog Y) (4)
" wWhere, .
' ¥y income of household i,

Y = average income, .
"N = total number of households in the sample.
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Decomposing the log variance into g regions:

LN N NN
Ve L it (log ¥ - Tog )2 + L (24109 ¥, - og 121 (5)
where, |

f1 T (if 1 is an income class, then f1 is the proportion of
g that class in region g.)

Note that the first term on the right hand side is "between" region vari-
ance, and the second term is the "within" region variance. The propor-

tional contribution of each is expressed simply as a percentage of V.

2. Decomposition of the Gini Coefficient]:
iy
6= 2046, + I o405 (1) (6)
J 1>J
where,
G = Gini coefficient for the entire sample,
ej = income share for region j,
Gj = Gini coefficient in region j,
¢1¢j = populction shares for regions i and j,
m = average income of the sample, and
where,

f1,fj = population share in each income class within
region 1,J,

c = a matrix with ones on and below the diagonal
-with zeros elsewhere, and

I = an identity matrix.

Note that in equation (6) the first term on the right hand side measures
the "within" region inequality and the second term measures "between"

region inequality.

]Taken from Mangahas, M. 1975. "Income Inequality in the Philippines:
~ A Decompositioi Aralysis, JERC and CAMA," Income Distribution Employment
and Economic Davelopment in Southeast and East Asia. Tokyo, 1975. '
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3. Decomposition of the Thiel Index1:
N G Y G ¥4 y1/Y
£y, log 2 Y log N'?ﬁ + £ Y [y log ] (8)
Him N g 9 g g
where, -
N = number of households,
Yy = income share of household 1,
G' = number of localities,
Y_ = income share of locality g, and
N9 = number of households in locality g.

g .
The first term on the right hand side expresses inequality due to

di fferences between locality, and the second term expresses the contribu-

tion of within locality inequality.

1From H. Thiel, Economics and Information Theory, Chapter 4.
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Table B.1 SOCIO-ECONOMIC CHARACTERISTICS OF URBAN
HOUSEHOLDS IN SIERRA LEONE BY

INCOME STRATA
Percentage of Persons: Percent Household Heads Educated At: Percent Household Heads Employed In:
House- Depen- .
Income hold dency Unedu- Large Small Appren-

* Strata Size 0-4 '5-9 10-14 15-64 65t Ratio cated Primary Secondary Superior Gov't Private Private Self tice Unemployed
Decile 1 5.82 14 18 6 62 0 .38 85.3 8.8 0.0 5.9 38.2 2.9 59 MN.8 5.9 35.3
Tercile 1 6.60 15 ‘20 12 52 1 .48 85.3 10.8 3.3 2.9 52.1 9.1 2.9 1.0 4.0 17.9
Tercile2 5.26 16 13 10 60 0 .40 61.6 13.2 2.9 2.9 50.0 n.a 7.2 19.9 3.2 8.7
Tercile3 3.26 7 8 7 78 - 22 72.3 10.9 5.9 5.9 62.5 12.5 2.1 16.6 0.0 6.3
Decile 10 3.82 4 7 7 8 0 .18 58.8 8.8 8.8 23.5 59.4 15.6 0.0 188 0.0 6.3
TOTAL i 5.07 14 15 10 60 1 40 79.0 MNM.8 3.0 6.2 54.3 10.9 4.3 174 2.5 10.9

3ncludes firms with wore than 50 employees.
Source: Survey Data

o8L.



Table B.2
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" PER CAPITA INCOMES OF URBAN HOUSEHOLDS IN
BY SECTOR OF EMPLOYMENT

SIERRA LEONE

AND LOCATION

. o Keggﬁa, Rural

Sector. Freetown Kono Maken Towns Al
‘Government 234.36 280.80  195.36 181.56  217.56
Large Private? 542.88 169.92  161.40 97.92  261.00
Small Private 141.72 240.00 51.72 121.92  129.48
Self-Employed 230.04 282.84  118.92 178.60  222.84
Unemployed 169.08 104.88 39.12 115.20  127.44
Apprentice 108.84 - 84.00 - 99.48
ALL 237.48 221.16  157.32 180.84  207.00

Ancludes firms with more than 50 employees.

Source:

Survey Data
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Tablo 8.3 THE DISTRIBUTION OF INCOME 8Y SECTOR OF

EMPLOYMENT IN URBAN SIERRA LEONE

Per Capita

Income Range Large- a Small Self-
(Le) Government Private Private Employed Apprentice Unemployed  All
(Percent of Households in Each Income Strata)
<25 ) 4.0 0 0 3.6 25.0 34.3 79
25-74 15.4 2.9 21.4 14.5 12.5 1.4 15.8
75 - 124 26.3 17.1 35.7 25.5 25.0 2.9 25.2
126 - 174 16.0 174 35.7 14.5 12.5 8.6. 15.8
175 - 224 6.3 8.6 0 12.7 25.0 8.6 8.1
225 - 274 5.7 1.4 0 7.3 0 2.9 5.9
275 - 324 6.3 2.9 0 3.6 0 2.9 4.7
325 - 374 4.0 5.7 741 5.5 0 0 4.0
375 - 424 2.9 2.9 0 0 0 0 7.9
+424 13.1 1.5 0 12.7 0 6.6 1n.5
100 100 100 100 100 100 100

31ncludes firms with more than S0 emp‘l'oyees.

Source:

Survey Data
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‘Table B.4 AVERAGE PER CAPITA INCOMES AMONG URBAN

HOUSEHOLDS BY LEVEL OF EDUCATION,

SECTOR OF EMPLOYMENT AND URBAN
AREA IN SIERRA LEONE

Educational Level of Head

Uneducated Primary Secondary Superior All
Sector of Employment
Government 198.24 218.64 '314.40 372.00 217.68
Large Private? 165.50 114.12 1606.44 385.68 261.12
Small Private 109.56 248.52 - - 129.48
Self Employed 219.48 204.24 174.84 402.00 222.84
Unemployed 107.76 88.92 - 855.96 127.44
Apprentice 113.76 0.0 - - 99.48
Urban Area
Freetown 198.84 209.88 745.00 489.60 237.48
Kono 219.48 180.72 252.60 402.00 221.16
Bo, Kenema, Makeni 126.84 172.44 135.72 341.76  157.32
Rural Towns 183.36 169.92 165.60 173.04 180.84
ALL 183.84 189.48 516.00 387.72 207.00

ncludes firms with more than 50 employees.

Source: Survey

Data
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